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LET'S LOOK AT THE FUTURE 


There will come a day—not too far distant— = 
when our boys will come marching home again. 
They'll want jobs after the cheering dies down. 


Long-delayed waterworks improvements and 
other municipal projects will be needed to 
supply this work while industry goes through 
its post-war adjustments. 


The most important New Year’s Resolution 


you can make is the resolve to get post-war 
plans under way at once—to back- 


up your BLUE PRINT NOW Con.- 


mittee and be ready to break ground 


when the day arrives. 
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IN LOOKING FORWARD to the 
post-war needs of your community, are 
you placing the proper emphasis on 
more complete applications of chlor- 
ination, so as to extend safety-plus 
throughout your distribution system 
every day in the year? 

NEW DATA, based on actual case 
histories, is continually being secured 
on Break-Point Chlorination and other 
modern application technique for ex- 
tra safety and for more thorough taste 
and odor control. 

TO KEEP POSTED, check with your 
local W&T Representative, or write 
for up-to-the-minute information from 
our Engineering Department. 


“The Only Safe Water is a Sterilized 
Water” 


AAS. 


W&T “ WATCH’ WORDS 


Keep your eye on these 
keys to post-war chlorina- 
tion progress. 


BREAK-POINT... for 
greater health protection, 
plus taste and odor con- 
trol. 


DUPLICATE UNITS . . . for 
100% safety-insurance, 
plus peak load reserve. 


FULLY AUTOMATIC CON- 
TROL of application, to 
maintain a_ definite re- 
sidual. 


NEWARK 1, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES 
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The Delaware River Basin 

Home Rule Program for the 


HE Delaware River Basin—A 

Home Rule Program for the De- 
velopment and Conservation of its 
Resources. I wonder what your re- 
action was when you read this title. 
Did the reference to “A Home Rule 
Program” have any particular signifi- 
cance to you? I hope it did because 
in my mind, and I trust I shall be able 
to convince you, this is the most im- 
portant aspect of my discussion. A 
program for the development of the 
resources of the Delaware River Basin 
is desirable, is necessary. But over 
and above all, if we in this nation are 
going to continue to operate upon a 
truly democratic basis, it is essential 
that this and many other enterprises 
be home rule programs. 


A paper presented on October 15, 1943, in 
Philadelphia, at the joint meeting of the 
Four States Section and the Pennsylvania 
Water Works Operators Association by 
James H. Allen, Chief Engineer, INCODEL, 
Philadelphia, Pa. = 


By James H. 


In support of this opinion I am go- 
ing to refer to portions of an article 
in the September, 1943, issue of Read- 
er’s Digest, written by one of our most 
distinguished Congressmen. The de- 
scription “distinguished” is particularly 
fitting in this case because, strangely, 
the author is neither from any of our 
states here represented, nor is he, as 
far as I know, connected with the 
movement in which the Commission I 
represent is participating, nor a mem- 
ber of the minority party in Congress, 
as you might suspect if I permitted 
him to remain incognito. And yet, in 
my judgment, he expresses our way of 
thinking on this subject of home rule, 
perhaps better than we do ourselves. 
I am sure, coming as it does from a 
source far removed from our locality, 
he does it more effectively. I give 
you the words of wisdom and counsel 
of Hatton W. Summers of Texas. 

Why is it, he asks, that in this land 
where everybody proclaims his devo- 
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on to democracy, representative gov- 


ernment is withering before our eyes? 


What Is Happening To Democ- 
racy? 


He then goes on to explain what the 
forces are which have been acting to 
destroy the principle of local self- 
government. Two are uppermost. 
Neither of them was brouglit on or 
made necessary by the present war. 

ake have been in action for the past 

«50 yr. At first they grew in slow easy 

stages. Then, paraphrasing Summers, 

- the last war gave them a big push, the 

postwar dislocation which followed ac- 

—celerated the trend, the great depres- 

sion raised the movement to avalanche 

proportions, and the present war seems 
to be completing the job. 

_ One of these forces is the inclina- 

tion on the part of the people to in- 

vite the federal government to inter- 

--vene in all of their problems. Said 

Summers: 

_ “Every town and state, every trade 

association and trade union, every 
class and group and desperate minor- 
ity brings its problems to Washington. 
And Washington is gladly accepting 

that responsibility.” 

Then Summers warns that the pro- 
moters of centralization are resorting 
to the exercise of another force, one 
against which no constitutional bar- 
rier will ever stand—the control of 
purse strings. As to this power, he 
remarks : 

“By making the units of state gov- 
ernment financially dependent on the 
federal government, that government 
is acquiring the power to control the 
units of state government. When this 
is fully consummated, the sovereignty 
of the state governments will be liqui- 
dated. 
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“In weakening the states we weaken 
the whole fabric of free government. 
The inescapable price of free govern- 
ment is that we exercise it. The most 
destructive force in the world is non- 
use. If we do not use our powers of 
self-government in the states we will 
awaken one day to find that self- 
government has passed irrevocably out 
of our hands. 

“Government is exercised best in 
the local community. There the prob- 
lems are perceived with greater clarity 
because they are close to the people 
and on a scale within their grasp.” 

Summers concludes his article with 
the following admonition : 

“The states must resume the status 
of responsible sovereign agencies of 
general government or democracy can- 
not live in America.” 


A Home Rule Program For the Del- 
aware River Basin 


You no doubt now understand why 
I stated, in opening, that the most sig- 
nificant aspect of my subject is not 
that there is a program for the devel- 
opment of the resources of the Dela- 
ware River Basin. The important 
fact is that the representatives of the 
people of the states in which the Dela- 
ware River Basin is located are, and 
have been for a long time, of the same 
mind as Congressman Summers. They 
refuse to believe that the federal gov- 
ernment can do a better job than their 
local state governments in formulating 
a program for the development of the 
Delaware River Basin. The people 
here want, and are developing, their 
own home rule program. And except 


when forced by circumstances beyond 
their control or in cases of a national 
emergency such as the present war, 
will they, in 


any respect, relinquish to 
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the national administration their re- 
sponsibility and power to do this job. 
The manner in which they are han- 
dling the problems within the inter- 
state Delaware River Basin should set 
an example which may well be fol- 
lowed by many other states in turning 
the tide toward the sensible resump- 
tion of state sovereignty. 

We who are pioneering in this move- 
ment for better home rule government 
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MARYLAND 


WEST VIRGINIA 


VIRGINIA 


NORTH CAROLINA 


among the states through the medium 
of interstate co-operation are con- 
vinced that the type of future govern- 
ment in this country will be deter- 
mined to a great extent upon the suc- 
cess or failure of our efforts. If suc- 
cessful, we will have helped tremen- 
dously in bringing self-government 
back to-the people at home where it 


belongs. If we fail, we see no alter- 
native other than further concentra- 
tion of authority and governmental 
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power, with all its potential dangers, — 
in Washington. 


Federal Interest In Basin 


that I am raising a great fuss about a_ 
lot of nothing. Those of you who are— 
doing so may even agree with my © 
thesis up to the present but, for the life 
of you, you cannot see why I am so 
concerned. You probably are saying 
that as far as you know the federal 
government is not threatening to take 
over the Delaware River Basin. 
Perhaps not. We hope not. But | 
there is no way to be sure of this. 
We do know that in 1933 the federal 
administration acquired control of the 
Tennessee River Basin and has been 
running things there since. We do — 
know that in 1937 attempts were made _ 
in Congress to blanket the entire — 
United States with similar river au- 
thorities. We do know that in many | 
sections of the country tremendous © 
sums of national money have been 
spent upon purely local public works. 
We do know that many bills have been 
introduced in Congress for federal 
control of stream pollution. We do 
know that a federal agency has sug- 
gested that the Delaware River should | 
be utilized for the production of hydro- | 
electric power. We do know that this _ 
same federal agency has recommended 
that Congress should authorize it to ~~ 
construct a ship canal across the State a 
of New Jersey between Trenton on : 
the Delaware River and New Bruns- _ 
wick on Raritan Bay. 
Some of these projects may be desir- — 
able and advisable, and their construc- 
tion may be the proper function of the © 


federal government. Some, we 


lieve, are ill-advised and objectionable. 
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All, we maintain, should be analyzed 
: carefully by the states which would be 
affected. For those which are advis- 
able a policy for their construction, 
under which the rights of the states 
~ would be properly protected, should be 
adopted and followed. The surest 
way to accomplish this is to prepare 

your own home rule program. That 

is what the states in which the Dela- 
- ware River Basin is located are doing. 


Incodel Organization 


The machinery through which they 
are tackling this job was constructed 
in 1936 when the states of New York, 
New Jersey, Pennsylvania and Dela- 
ware organized and created the In- 
‘terstate Commission on the Delaware 
River Basin, now popularly known by 
its nickname, Incodel. The Commis- 
- sion is composed of twenty members, 

_ five from each state. Of each group 
of five, one member is from the Sen- 
ate, one from the House of Repre- 
sentatives, one is the Chairman or 
Director of the State Planning Board, 
if such agency exists, otherwise an 
official of some other department of 
the state, and the fourth is an adminis- 
trative official representing the Gov- 
ernor’s office. The fifth member from 
each state is a member at large who is 
selected by the other members of the 
Commission. 

The Commission operates with a 
small staff on an annual budget ob- 
tained from equitably apportioned ap- 
propriations from the four participat- 
ing states. In the conduct of its work 
it has access to, and avails itself of, 
the combined facilities and_ technical 
resources of the existing agencies of 
the states’ government. 
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General Functions 


The broad general function of the 
Commission is to develop and assist in 
securing the execution of co-ordinated 
and practical policies and programs for 
the conservation and wise use of the 
water and other natural resources of 
the Delaware River Basin. It seeks 
to accomplish this objective efficiently 
and economically, and without fanfare. 
In no way does it seek to supplant or 
supersede any of the functions of ex- 
isting state agencies, legislative, ad- 
ministrative or executive. Instead, its 
purpose is to co-ordinate, assist, sup- 
plement and strengthen each of these 
branches of state government. 

The work of this joint state govern- 
mental agency—/ncodel—is concerned 
with problems of interest to many de- 
partments and agencies of the partici- 
pating states and of the federal gov- 
ernment and also to private business 
and industrial organizations. Because 
of this, one approach to its broad ob- 
jective might have been to start upon 
an all-out survey of the basin on the 
theory that such a study was a pre- 
requisite to the satisfactory solution 
of each major problem, regardless of 
its importance and urgency. Such an 
approach would have involved the 
spending of large appropriations and, 
no doubt, would have been spectacular. 

The Commission, as a matter of 
fact, was urged to follow this proce- 
dure, significantly perhaps, by repre- 
sentatives of a federal board who also 
proposed that their agency should par- 
ticipate in the work. Jncodel, how- 
ever, could not agree that this ap- 
proach would be effective in the long 
run. Therefore, instead of embark- 
ing upon such a blanket survey the 
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ORGANIZATION CHART 
THE INTERSTATE COMMISSION ON THE DELAWARE RIVER BASIN 


- 


THE PEOPLE OF THE BASIN 


a DELAWARE NEW JERSEY | | NEW YORK |  : PENNSYLVANIA | 


| | 


GOVERNORS — SENATES — HOUSES OF REPRESENTATIVES 
- JOINT LEGISLATIVE COMMISSION ON INTERSTATE COOPERATION | 


& 
SUB-COMMITTEE ON THE DELAWARE RIVER BASIN 


THE INTERSTATE COMMISSION ON THE DELAWARE RIVER BASIN 


ONE SENATOR — ONE REPRESENTATIVE — ONE PLANNING OFFICIAL 
ONE ADMINISTRATOR AND ONE MEMBER-AT-—LARGE FROM EACH 
OF FOUR STATES 


5 
ONE COMMISSIONE® 
FROM EACH OF 
FOUR STATES 


» 
WATER SUPPLY — = PLANNING | Pet 

ADVISORY COMMITTEES 
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results of which probably would have 
_ been set forth in a voluminous report 
which few would care to read, the 
Commission adopted the far more 
__ practical policy of making a direct at- 
on obvious, important and ur- 
gent problems of interstate or regional 
significance. That this approach has 
_ been wise and effective is without ques- 

I am not going to try to make,a 
report to you on all of the activities 
- and program items to which the Com- 
- mission has devoted its efforts and 
energies. It will be sufficient to dis- 
cuss only a few of those in which the 
federal government, to say the least, 


§tream Pollution 


First, let us think a few minutes 
about the problem of stream pollution. 
I believe all of you recall the efforts 
of the centralizationist to influence 
Congress to pass a bill whereby the 
power and authority to enforce stream 
pollution measures would be taken 
from the hands of state departments 
of health and placed into those of a 
federal agency with power to bring 
suits into the federal courts against 
any city or industry alleged to be in 
violation of the proposed federal law. 
If this wasn’t an effort to usurp the 
sovereign powers of state government, 
please tell me what you would call it. 
Our Commission opposed this move, 
and opposed it strongly. It did not 
do so, however, by crying—you can’t 
do that here. It did more. It said 
you can’t do that here because we 
have a better way. Then it proceeded 
to show what that better way is. 

Being an interstate stream and the 
joint property of four owner states, 
the Delaware River might have been 


has shown an interest. ~ 
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looked upon by these nationalists, as 
so often is the case, to belong to none 
of them. However, the four states 
through which the river flows took an 
entirely different point of view. They 
would not agree with such reasoning. 
They take the position that it is their 
joint responsibility to formulate, and 
subsequently to execute, a policy and 
a plan for the correction and control 
of pollution in this interstate stream. 
They are doing this through Jncodel, 
the joint governmental agency which 
they created for this and other related 
purposes. 

In operation the procedure which 
was followed for developing the co- 
operative policy for stream pollution 
control brought the chief engineers of 
each of the four state departments of 
health around the conference round 
table. By this method, after several 
years of study, they evolved a plan 
whereby the River and its contributary 
drainage basin was divided into four 
sections or zones. For each zone, 
appropriate, reasonable and uniform 
standards were agreed to and adopted 
regarding the treatment of sewage, in- 
dustrial wastes and other polluting ma- 
terial. The agreement formulated in 
this manner thereupon was incorpor- 
ated into uniform, reciprocal legisla- 
tion. It has been ratified and made 
law in each of the participating states 
except Pennsylvania where it is now 
pending and, we are confident, will be 
passed in the near future. This 
method, I believe you will agree, is 
the home rule method of dealing with 
this water resource problem. Can any 
one maintain that an agency in Wash- 
ington could handle this problem as 
well as was done by the engineers of 
the state governmental agencies who 
have been devoting their lives’ work 
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POLLUTION STATUS OF 
INTERSTATE DELAWARE RIVER © 


NOTE: 
THE LEHIGH AND SCHUYLKILL 
RIVERS ARE POLLUTED ALSO 


MINING OPERATIONS LOCATED 
NEAR THE HEAD WATERS 
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1. The development of the Dela- 
ware River for hydro-electric power 


ee 
ebay f alone, whether under private or public 
control, would not be economically at- 


to the pollution problems of this 
region? 


Hydro-Electric Power 


Let us next analyze briefly the ques- 
tion as to whether the Delaware Rivet 
can be developed advantageously for 
the production of hydro-electric power. 
A congressional report published in 
1932 sets forth the results of a survey 
of the river which had just been com- 
pleted at that time by the U.S. Army 
Engineer Office. The report advances 
a proposal for the construction of a 
series of reservoirs in the upper basin 
to be used for the dual purpose of 
providing a source of future or addi- 
tional water supply for the New York 
City, Philadelphia and northeastern 
New Jersey metropolitan areas and 
for the production of hydro-electric 
power. The engineers stated that fed- 
eral participation in such a project did 
not appear justifiable. They also, very 
properly, recommended that any de- 
velopment of the Delaware River above 
Trenton should be controlled by an 
interstate agency representing the in- 
terested states. 

While the policy for joint control 
of the river by the states as suggested 
by the Army Engineers is logical, the 
Commission realizes that it does not 
necessarily represent the view of pres- 
ent or future national administrations. 
With the aim, therefore, of knowing 
the facts in order to be prepared to ap- 
praise intelligently possible future pro- 
posals which might involve or lead to 
the establishment of a federal author- 
ity in the Delaware watershed, as was 
done in the Tennessee Valley, the 
states, through IJncodel, their 
own home rule investigation of the 
situation in this basin. 

It found among other things that: 


tractive. 

2. That while power developments 
might be combined advantageously un- 
der public control, with a joint water 
supply project for Philadelphia and 
northeastern New Jersey, there appears 
to be no need, reason or inclination on 
the part of the states involved to de- 
velop such a joint water supply in the 
near future, and the probability of its 
ultimate development is questionable. 
As long as these are the facts, sug- 
gestions for the wholesale develop- 
ment of the Delaware River for water 
power have no merit whatever. 

The Commission trusts that the re- 
sults of this home rule study disposes 
of the possibility of any movement on 
the part of the federal government to 
undertake to harness the waters of the 
Delaware Basin for the production of 
hydro-electric power. If, in the future, 
the use of the waters of the River for 
this purpose in conjunction with other 
uses should become advisable, the states 
in the Basin believe they will be fully 
competent to recognize the advantages 
of such a project and to be a party to 
its development and operation. 


The New Jersey Ship Canal 


The proposed federal construction of 
a ship canal, costing at least $200,000,- 
000, across the State of New Jersey be- 
tween Trenton on the Delaware River 
and New Brunswick on Raritan Bay is 
another project to which the four states 
through IJncodel have given careful 
consideration. The joint interest of 
the states in this project concerns par- 
ticularly the probable effect of the op- 
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POSSIBLE SOURCES 
OF WATER SUPPLY 
FROM TRIBUTARIES 
DELAWARE RIVER UPPER DELAWARE 


FOR PHILADELPHIA 
FOR PHILADELPHIA 


UPPER DELAWARE 
FOR NEW JERSEY 
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eration of the canal upon the quality 
of the water in the Delaware River. 
Below Trenton, approximately 2,500,- 
000 persons, in Bristol, Burlington, 
Philadelphia and Chester, get their mu- 
nicipal water supply from the Dela- 
ware. Hundreds of important indus- 
tries also depend entirely upon the 
River for their source of water. If 
the canal were constructed as we know 
it now to be proposed, at least 150,000,- 


000 gal. of water a day, and probably a 
much greater quantity, would be di- — 
verted from the river during periods | 
of summer drought for its operation. — 
To our knowledge no provision was be- — 
ing made to get this water from a 
stored supply. Consequently its tak-— 
ing during periods of summer drought _ 
would have a serious and damaging ef- — 
fect. The reduction of stream flow 
would increase the pollution load in the 
river, aggravate salinity conditions in 7 
the lower estuary, and generally cause | 
an appreciable deterioration of the — 
quality of the water in the river for . 
municipal and industrial uses 
Furthermore, the claim made in this — 
report that locks at each end of the © 
canal could be so constructed and op- 
erated as to prevent the admission of | 
any intolerable amount of salt water — 
into the Delaware River from Raritan | 
Bay is questionable. As far as we 
know no method yet installed has op- 
erated successfully in this respect for — 
a canal of the size and type under con- _ 
sideration. 
In view of the above circumstances, | 
and because the canal, any event, 
could not be built for use during the 
present war, Incodel has taken the po- 
sition that, as presently proposed, the 
project should not be authorized. It 
further maintains that before author- © 
ization, opportunity should be afforded 
the states and regions affected to sug- 
gest such revisions as may be necessary _— 
to overcome any features of the pro- 
posal which may be unreasonably in- — 
imical to the interests of the states di- 
rectly affected. | 
We are sure that consideration is be- 
ing given to the objections raised by 


Incodel pursuant to its home rule anal- — 
ysis of this federal proposal. 
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canal, as its design was last made 
known to us, will not be authorized by 
Congress. 


Water Supply Diversion Projects 


Perhaps the most troublesome and 
difficult problem which the Commission 
has tackled has been to devise rules and 
conditions under which each of the 
states may construct and operate water 
supply projects located in the basin but 
from which the water would be trans- 
ported for use into areas lying outside 
of the Delaware watershed. 

New York City is constructing such 
a project now. Under the authority of 
a decree handed down by the U.S. Su- 
preme Court in 1931, it has been given 
the right to divert 440 mil.gal. of water 
a day from the Delaware watershed. 
The first stage of this development is 
under construction. 

It is probable that New Jersey will 
undertake a similar type of develop- 
ment sometime in the fu‘ure to meet 
the needs of its northeastern metropoli- 
tan area. Several proposals have been 
advanced for this purpose, among them 
one which provides for the diversion of 
150 mil.gal. of water daily from the 
natural flow of the Delaware River at 
a point about 20 mi. above Trenton, 
N.]. 

The city of Philadelphia also is con- 
fronted with a water problem. The 
probabilities are that this city will wish 
to obtain its future supply from tribu- 
taries of the Delaware River located in 
the upland watershed area in Pennsyl- 
vania. Such a project would involve 
the diversion of approximately 500 
mil.gal. of water daily from a consider- 
able stretch of the Delaware River. 

You all can understand that unless 
such projects are operated under suit- 
able conditions whereby there would be 


= 
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no diminution of the natural flow of the 
streams during periods of low run-off, 
substantial damages would be imposed 
upon lower riparian owners. The Com- 
mission, through the chief engineers of 
the responsible water resources agency 
of each of the four states, has made a 
most painstaking study of this problem. 
The result has been complete agree- 
ment among them upon a policy under 
which each state in the future may 
make such developments as are neces- 
sary to meet the reasonable needs of its 
people and, at the same time, protect 
and improve conditions for the lower 
interests in the river. 


The Salinity Problem 


The problem created by the tremen- 
dous increase in the salt content of the 
river water in the tidal estuary between 
Philadelphia and Wilmington during 
periods of drought and low run-off is 
extremely serious to this highly indus- 
trialized area. Investigations made by 
our Commission show that these salin- 
ity invasions increase the cost of mu- 
icipal and industrial water treatment 
by approximately $400,000 a year, on 
the average. In extremely dry years 
the increased expense may run as high 
as $2,000,000. 

Incodel, in co-operation with the in- 
dustries in the affected area, has given 
much attention to this problem. <A 
practical solution lies in the construc- 
tion of supplementary sources of in- 
dustrial water supply to supplant the 
deteriorated river water during periods 
of high salinity. The construction of 
such works is an early “must” in the 
postwar development of the Delaware 
River region. 


Water Conservation 


Early in May of 1942, Incodel was 
asked to undertake the planning and 
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management of a Water Conservation 
Campaign in the Philadelphia Metro- 
politan District. 

The war needs of the five-county 
area which include the District were 
increasing at such an alarming rate that 
unless “water-as-usual” habits were 
curtailed a serious breakdown seemed 
inevitable. It was obvious, however, 
that the situation did not rest in the 
hands of the management of the sev- 
eral water supply agencies serving the 
District but rather upon the degree of 
co-operation on the part of the 2,500,- 
000 users of water to the pleas, “Don’t 
3c A Drip!” and “Use Water Wisely.” 

The patriotic response of the citi- 
zens to the request to conserve water 
for war and essential civilian needs 
and services was most encouraging. 
Through them, the District not only 
met the increased demands brought on 
by the war but did it with 20 mgd. less 
than was used the previous year. 


Postwar Preparedness 


ihe 


I cannot conclude my paper without 
having you know that our Commission 
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too is preparing for peace. I shall 
do this by quoting briefly from our 
last annual report, issued in June of 
this year. In a section headed “Post- 
war Preparedness,’ the Commission 
says: 


“At the moment no task is more vital — 
than winning the war. But next inim- 
portance is the necessity of being pre- _ 
pared for the period of reconstruction 
that is to follow. The states of the 
Delaware River Basin have clearly 
recognized this mandate for postwar 
preparedness and are now engaged on | 
many fronts in this campaign.’ 

We agree and endorse the slogan 
adopted by the Inter-association Com- 
mittee on Water and Sewage Works _ 
Development—“Blueprint Now.” Our 
Commission already is actively engaged 
on a program to get its governments! a 
subdivisions to do this very job. But — 


as with all our other activities, we want ‘3 
and shall strive to see that this work | 
will be done on a truly democratic and | 
home rule basis. 


tems,” 


been found. 


the loss to F threugh pipe 7 being 


In the article entitled “Computation of Flows in Distribution Sys- 
by Weston Gavett, which was carried in the March 1943, issue 
of this JouRNAL, an error in the text which appears on page 271, has 
The closing sentence in the paragraph at the top of the 
right-hand column of this page should read as follows: 


“A further trial e comes as close as practical with the slide rule, 
24.9 ft. and to F through pipe 5, 
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I [ is accepted generally that the 
change in the mode of living for 
everyone at the end of the war should 
take place, as far as possible, in an 
orderly manner so as to avoid the de- 
velopment of dangerous and undesir- 
able tendencies. This being a “total” 
war, the cessation of the war will in- 
volve “total” changes affecting in one 
way or another every citizen, indus- 
try and institution in this and most 
other countries. 

The necessity of planning during 
the war for the difficult postwar pe- 
riod having been envisaged, it becomes 
desirable that each society or group of 
persons representative of the nation’s 
life should consider together the way 
in which their activities are to be di- 
rected when the war ends. Thus there 
are good grounds for water engineers 
to study the history and development 
of their undertakings and to discuss 
and fix in their minds the best ways in 
which their duties can be fitted into 


By N. 


A paper presented before a meeting of 
the Institution of Water Engineers (Brit- 
ish) by N. A. F. Rowntree, B.Sc., Assoc. 
M. Inst. C. E., and published in Water and 
Water Engineering for November, 1943. 
Republished here by permission of the 
author and the prior publisher, through the 
co-operation of the British Library of In- 
formation, N.Y. Made available to North 
American water works engineers as evi- 
dence of the international tendency to plan 
now for postwar public works. 
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the general scheme of reorganization. 
Much discussion has already taken 
place in all walks of life on postwar 
planning, but, owing to the large num- 
ber of unknown factors involved, care- 
ful planning is not an exact science, 
and has consequently given rise to 
many differences of opinion, and will 
no doubt give rise to many more. The 
position is not made easier by the fact 
that the Government, no doubt un- 
willing to state a detailed policy which 
might be reversed after a general elec- 
tion, has been unable to set out defi- 
nitely many of the important basic 
principles and policies on which plan- 
ning must be founded. 

The Prime Minister, in his broad- 
cast in March 1943, did, however, 
enumerate very clearly certain hypothe- 
ses which must be borne in mind when 
considering the state of affairs at the 
end of the war and the four following 
assumptions are important to the sub- 
ject of this paper: 

(a) The wars in Europe and the 
Pacific are unlikely to end simultane- 
ously. 

(b) The European war may be con- 
cluded before Japan is finally over- 
thrown. 

(c) Essential reconstruction will be- 
gin immediately on the ending of the 
war with Germany and Italy. 


(d) A transition phase of four 


years’ duration is proposed as the first 
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installment of the reconstruction pe- 
riod, in which essential, and to some 
extent, temporary arrangements will be 
made and carried out. 

These four probabilities are of con- 
siderable importance when considering 
the position of water supply after the 
war, and particular care must be taken 
to distinguish, where necessary, be- 
tween such projects as belong to the 
“Four-Year Plan” and those which 
are more concerned with permanent 
policy. 

Before the war is over, definite plans 
can be made for the four-year recon- 
struction period, and these plans will 
no doubt be subject to considerable 
control by the central government. 
Permanent planning must be based on 
policies approved by the electorate 
after the war, and it can in general 
only be assisted now by the accumula- 
tion of information and opinions which 
will help towards the satisfactory exe- 
cution of such policies. 


The Water Engineer’s Concern 
With Postwar Developments 


Like every other inhabitant of the 
country, water engineers are concerned 
and interested in the discussions on, 
and sometimes ambitious proposals for, 
the reconstruction of this country after 
the war. That some reconstruction is 
inevitable is obvious from the destruc- 
tion and dislocation which the war has 
caused, and the extent to which such 
reconstruction is to be carried is a 
matter of vital interest. However, it 
must be continually remembered that, 
because a state of affairs or organi- 
zation existed in 1939, it should not 
necessarily be condemned on that ac- 
count alone, for it is the responsibility 
of planners to draw from the pool of 
experience and history and to amend 


it ruthlessly where required to suit 
altered conditions. ra 

Apart from a general interest in — 
planning, water undertakers have par- _ 
ticular and specific responsibilities to 
insure that their organizations can fit 
in with future conditions. Again, _ 
water engineers, particularly those who _ 
have also managerial duties, are widely _ 
interested in all the future aspects of © 
the water supply industry in addition — 
to the very special technical matters — 
on which they alone can advise. - 

This paper, being presented to the | 
Institution of Water Engineers—the 
only organization in the country solely — 
concerned with water engineering— _— 
deals principally with the technical as- 
pects of postwar reconstruction, as the 
broader point of view is already being — 
exhaustively considered elsewhere. The 
technical aspects themselves constitute 
an extremely important subject, and_ 
the following remarks can be little — 
more than a brief survey, of which 
many of the individual sections warrant 
further special study. 


Control and Administration of Wa- | 
ter Undertakings 


A considerable amount of political 
interest is being taken in the owner- _ 
ship and control of public utilities, al- _ 
though the agitation for public owner- | 
ship of utilities does not seem to be 
based on any dissatisfaction with the 
engineering aspects of the undertak- — 
ings. Any new legislation for transfer _ 
of ownership or control of water un- _ 
dertakings would be bound to affect 
water engineers in the performance of 
their duties. Various trends of thought _ 
on this matter have been expressed, 


considerable alterations has yet to be 
proved, an examination of the technical 
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aspects of the changes which are en- 
visaged is worth while. 

(a) Control of Existing Undertakings 
_ by the Central Government 


The idea of the control of water un- 


— dertakings by the Central Government 


has been encouraged as being a natural 
result of regional control by govern- 
ment departments during the war, and 
assumes this regional system to be 
worthy of extension. This is by no 
means a unanimous opinion, and care- 
ful consideration should be given to 
the implications of such a policy, par- 
ticularly with regard to the extent and 
possible duplication of responsibility. 
The proposal for a “Water Grid,” on 
the basis of the Grid Scheme operated 
by the Central Electricity Board, would 
seem to be in the category of control 
by the Central Government. In spite 
of the number of years during which 
the idea of a water grid has been put 
forward, it has so far failed to capture 
interest on a large scale. On the other 
hand, consideration may be given to 
the Water Grid system operated under 
control by the Central Government or 
more locally in the form of networks 
obtained by the methods described in 
(c) and (d) hereafter. After all, any 
water undertaking is a water grid; the 
point at issue is its size and control. 


(b) Control of all Undertakings by 
Existing Local Government Authori- 
tes 
_ This would be the completion of a 
gradual process and would not make a 
great deal of difference to the purely 
engineering aspects of water supply, 
with one important exception. The ex- 
isting boundaries of local authorities 
are not determined according to suita- 
bility for water supply purposes, par- 
ticularly in rural areas and among 
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groups of adjacent towns, and it would 
be manifestly impossible and undesir- 
able to break up, for the purpose of 
public ownership, an existing water 
company supplying a number of au- 
thorities. This one fact would seem to 
rule out such a scheme, as alterations 
on this basis would be an example of 
planning for planning’s sake, and 
would confer no real benefits. 


(c) Grouping of Undertakings 


This procedure has many notable and 
successful precedents, and may take 
the form of joint water boards on 
which the various local authorities con- 
cerned are represented; or perhaps 
smaller replicas of the Metropolitan 
Water Board (London) may be pref- 
erable in some cases. The most impor- 
tant aspect of this problem for an engi- 
neer is to determine the extent of the 
Water Board groupings in relation to 
areas of supply, population and _ re- 
sources within which it is possible to 
maintain efficient operation. 


(d) Bulk Supply Authorities 

In some cases it may be more eco- 
nomical to consider the formation of 
large bulk supply undertakings, located 
according to the water resources of the 
country, which will supply water to a 
number of distributing undertakings in 
their districts, as in the case of the 
Derwent Valley Water Board. An at- 
traction of this scheme is that water 
could in this way probably be conveyed 
more economically through long dis- 
tances from the wetter parts of the 
country to the drier areas, and might 
possibly help to simplify rural schemes. 
This scheme, however, should not be 
made an opportunity for each local au- 
thority to take over the distribution of 
water within its area. As a rule very 
little would be gained, other than some 
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sentimental satisfaction, and in most 
cases much would be lost in efficiency. 
It would, in fact, be a reversion to- 
wards the parish pump and, if it should 
be thought fit to concentrate the water 
resources of the country into a few 
large bulk supply undertakings, the 
smaller distributing undertakings would 
need to be amended over a period of 
time. It must be remembered that the 
distributing authorities would have the 
ultimate responsibility for purity and 
continuity of supply, and these under- 
takings should be large enough to in- 
sure adequate administration of that 


responsibility. p 


Some water engineers have already 
expressed an opinion that a water com- 
mission consisting of all interests af- 
fected by. the water resources of the 
country should be formed, somewhat 
on the basis of the Electricity Commis- 
sion. ‘This commission, in their view, 
should take over the inland water in- 
terests of the Ministry of Health and 
some other departments ; should advise 
the Government on matters of national 
policy in relation to water resources ; 
and control the compilation of records, 
etc. The formation of this commission 
would not conflict with proposals out- 
lined previously or with the industry as 
now functioning, and might, if care- 
fully constituted, be of real assistance 
both to the water industry and the na- 
tion as a whole and might be a useful 
preliminary step before embarking on 
any more drastic alterations, if such 
should be proved necessary. The com- 
mission would form a valuable liaison 
between water undertakings and the 
planning departments in the control of 
postwar developments and, if truly rep- 
resentative and well balanced, could go 
a long way to prevent powerful private 


(ec) Water Commission 
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and vested interests from obstructing 
unreasonably the best interests of the _ 


community. 
Rural Water Supplies 


The Committee on Land Utilization _ 
in Rural Areas under the chairmanship | 
of Lord Justice Scott included in their 
report (para. 167) the following state- 
ment: “We consider the provision of a_ 
piped water supply an essential service , 
in every village and on every farm, a | 
desideratum in every dwelling.” 7 

The memorandum of evidence sub- _ 
mitted to this committee by the British _ 
Water Works Association discussed this _ 
problem in some detail and also drew 
attention to the considerable progress — 
made in the matter in 10 yr. preceding = 
this war. In the conclusion to this 
memorandum it is suggested “that the — 
problem of rural water supplies in gen- __ 
eral is, in fact, not a problem of engi- _ 
neering but one in terms of cost.” / 

This latter statement is correct in 
that where sufficient money is avail- __ 
able some sort of piped supply can _ 
usually be obtained, and that the large 
cost per capita of rural water schemes — 
is the principal cause of failure to pro- 
vide a piped supply. Nevertheless, in 
the author’s opinion, it is not correct to 
assert that the problem of rural water aa 
supplies is not also an engineering 
problem, for the engineering difficulties 
of rural water supply schemes are pe- 
culiar and considerable. The same — 
standard of responsibility for provid- _ 
ing continuously a pure water supply = 
is equally pertinent in rural schemes as 
in urban areas but the difficulties in — 
realizing and maintaining the necessary 
standard in a rural area are consider- 
able, owing to the limited funds and | 
technical supervision available for the 
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- engineering problems involved in the 


construction and maintenance of rural 

water supplies present special difficul- 
ties which merit careful consideration, 
particularly concerning the possibility 
of and need for the grouping of re- 
sponsible authorities in relation to 
available supplies. In this latter re- 
spect the work of many water com- 
panies as well as large local authorities, 
who, by enterprise and foresight, have 
accepted responsibility for adjacent ru- 
ral areas and thus have been able to 
afford a good piped water supply to 
small communities, should receive rec- 
ognition and their experiences are 
worth studying with a view to reaching 
a solution of the problem throughout 
the country. 

Unless it is possible for continuous 
efficient control to be maintained by 
qualified personnel over rural water 
supplies there are the same dangers of 
epidemics or other ill effects as are la- 
tent in larger undertakings and, al- 
though there is not the same chance for 
these dangers to take place on a large 
scale, they are none the less important. 
This efficient control can only be main- 
tained if the areas of supply are large 
enough to support an efficient skilled 
staff, especially as larger areas are 
more easily administered in these days 
of rapid transport than was the case 
even 20 yr. ago. Consequently, while 
it is often possible to build a water 
works economically on a small scale it 
is not possible, except in unusual cases, 
to administer and control such small 
works satisfactorily, at any rate as 
completely independent units. It would 
be desirable to set out by agreement 
some standards of size for rural under- 
takings. For example, they could be 
limited to areas of supply not greater 
than 600 sq.mi. and populations of not 
less than 50,000. These conditions, 
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which may not always be realized, 
would compel the inclusion of urban 
or semi-urban areas in the same district 
of supply, which is considered a desir- 
able feature. 


Distribution and Movement of Pop- 
ulation 


An opinion on the effects of postwar 
distribution of population on water sup- 
plies involves a considerable amount of 
surmise and it is mainly on this account 
that a distinction is necessary between 
Mr. Churchill’s four postwar “recon- 
struction years” and the subsequent pe- 
riod of “planned development.” To a 
certain extent these two phases will 
probably be interwoven, as it is to be 
hoped that one will follow logically 
from the other; but it is difficult to 
visualize a comprehensive scheme of 
planning being evolved, generally ac- 
cepted and put into operation imme- 
diately after the end of the war. On 
the other hand, the housing problem 
will be acute and it is imperative that 
some remedies or palliatives be ap- 
plied immediately conditions allow. 

Consequently, the water industry 
may find itself faced with two postwar 
schemes during what is to water engi- 
neers a comparatively short space of 
time. The first, an urgént housing 
scheme designed primarily with a view 
to rapid completion, not all of it neces- 
sarily on the sites of the property it is 
replacing nor coinciding with any ma- 
jor planning scheme; the second post- 
war scheme, planned on more careful 
and desirable lines, may be evolved on 
a very different lay-out from a water 
works point of view and after a fairly 
short period may dislocate distribution 
systems and even change radically ei- 
ther way the total demands on the re- 
sources of some undertakings. Fur- 
ther complications would arise if the 
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otherwise attractive idea of regulating 
towns to reasonable sizes were encour- 
aged. These views may be considered 
unduly pessimistic and planning may 
be able to avoid such complications, but 
avoidance can best be achieved by real- 
ization of the possibilities and by water 
engineers being called in during the 
early stages for advice in the matter. 

The permanent distribution of the 
population will be largely determined 
by the distribution of industries; the 
war has witnessed a dispersal of fac- 
tories into rural areas, a policy which, 
with proper safeguards, is likely to be 
encouraged. Such a policy cannot but 
have a useful strengthening effect on 
rural public services and, provided it 
is not unduly rushed and allowance is 
made for ample collaboration and nec- 
essary adjustments, it should help con- 
siderably to reduce the disparity in liv- 
ing conditions between urban and rural 
areas. 


Available Water Supplies 


From many points of view knowl- 
edge of the available water resources 
of the country is the basis of postwar 
planning, as it partially determines the 
suitability of particular areas for de- 
velopment. Water engineers have de- 
plored for many years the paucity of 
information on the flows of this coun- 
try’s rivers and the resources of its 
underground storage. This matter was 
mentioned at length in a paper by Dr. 
Albert Parker recently published in the 
Journal of the Institution of Civil En- 
gineers,* in which reference was made 
to the work of the Inland Water Sur- 
vey and the Geological Survey under 
the authority of the Ministry of Health 


*“Treatment of Water for Domestic and 
Industrial Requirements: Some Problems 
and Methods,” by Alfred Parker, D.Sc., 
J. Inst. Civ. Engrs. (Br.) (Oct. °42). 
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and Secretary of State for Scotland in 
the former case and the Department 
of Scientific and Industrial Research 
in the latter. 

Dr. Parker summarizes the present 
situation very clearly in the following 
words : 


The position, therefore, is that fairly com- 
prehensive records of rainfall are available 
and are being collected, but that the data 
en the quantities of surface and underground 
waters are far from adequate, and very few 
records on the quality of the waters are 
available. It is to be hoped that when 
peaceful times return the work on under- 
ground waters by the Geological Survey and 
the records begun by the Inland Water Sur- 
vey Committee can be widely and rapidly 
extended and that arrangements will be 
made systematically to collect records on 
the quality of the surface and underground 
supplies. Unless such surveys are under- 
taken rapidly and systematically, satisfactory 
planning of towns, industries, and urban 
and rural areas will not be possible. 


There can be no dispute with the im- 
portance of this matter and, since water 
engineers are so intimately concerned 
with this subject, it is they who should 
encourage, assist and organize the col- 
lection of full information about this 
country’s “available water.” Apart 
from the new information which can 
be acquired if suitable facilities are 
made available, there is a mass of in- 
formation hidden in the records of 
water undertakings and other similarly 
interested bodies which, given the safe- 
guards necessary to make it public, 
would go a long way to make good the 
deficiencies in our knowledge. 

Knowledge of the amount and qual- 
ity of available water in the country is 
required without delay, as it is one of 
the foundations of future planning. A 
report on the distribution of available 
water supplies, based on information 
already collected and stored in hidden 
records, treated confidentially in detail 
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necessary, together with existing 
published records would provide an in- 
valuable foundation for advice on the 
distribution of industry and popula- 
tion. Whether or not such a report is 
produced by the efforts of a committee 
of water engineers or under the guid- 
ance of a government department mat- 
ters little, so long as the information 
is obtained, but a successful effort by 
water engineers to make available to 
the nation the information on water 
resources which they and their prede- 
_cessors have accumulated, in a manner 


readily usable for planning purposes, 


would enable the water engineering 
profession to take its proper place in 
advising on these aspects of postwar 
problems, particularly as they are tech- 
nical matters on which engineers alone 
are qualified to speak. Only in this 
way will uneconomic “panic” schemes 
and repetitions of previous errors be 
avoided after the war. 

It is not sufficient merely to 
duce masses of figures relating to river 
flows, etc.; some interpretation must 
be placed on them to enable them 

be used for purposes of planning. 
Sources of water suitable for public 
supplies should be segregated from 
those which are unsuitable and these 
selected sources should again be sub- 
divided into various classifications like 
impounding, direct abstraction from 
rivers and underground supplies. Some 
relationships should then be established 
between the amounts of water available 
and the existing population; this may 
best be done on a county basis in order 
to facilitate the obtaining of population 
figures. If it were thus possible to find 
the quantity of water reliably available 
every day per head of population, some 
rough indication could be given of dis- 
tricts most capable from a water supply 
point of view of supporting new indus- 


pro- 
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tries and population. In_ preparing 
such an analysis, much unnecessary 
work could be avoided by having due 
regard to the degree of accuracy of 
the methods employed; for example, 
although actual river gagings will pro- 
vide reliable information, the discharge 
of ungaged rivers and underground 
sources will be obtained from esti- 
mates, as also will in many cases be 
the assessment of the quality of water. 
Subsequent relationships with popula- 
tion need only then be calculated to an 
equivalent degree of accuracy. 

Such a survey would form a basis 
on which to advise on the location of 
industry and population as ascertained 
by available water, but actual schemes 
will, of course, need to be investigated 
in the usual way. Incidentally, in mak- 
ing the estimates of available water, al- 
lowances on a reasonable scale are nec- 
essary for the protection of the usual 
riparian interests and a very useful ap- 
pendix to any report on available water 
resources could be provided in the 
suggested 
amounts of compensation water, per- 
centages of minimum river flows which 
may be abstracted and a‘lowable reduc- 
tions of ground water levels. 

In calculating the lowest probable 
flows of rivers in connection with di- 
rect abstraction schemes it would not 
be sufficient to base the calculations on 
a rainfall comparison with another 
gaged river unless allowances were 
made for the very considerable varia- 
tions in behavior of even adjacent riv- 
ers. Assessment of the dry weather 
flow on the basis of cusecs per 1000 
acres can be very misleading, as the 
area of the catchment from considera- 
tions of size alone has little effect on 
the minimum flow in comparison with 
the topographical and geological char- 
acteristics, although such assessments 
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may be more correct in the cases of 
floods and average flows. 

A survey of this nature would be a 
very considerable undertaking but not 
insuperable in comparison with some 
surveys produced by other organiza- 
tions and it would form a valuable 
nucleus to which new _ information 
could be added as it becomes available 
and would in time enable estimates of 
water resources to become fairly exact 
calculations instead of matters for con- 
flicting evidence and occasional disap- 


pointment. 
Education and Research 


Rapid technical advances in recent 
years have made great demands on the 
flexibility of technical education and 
some shortcomings have already re- 
ceived considerable attention by emi- 
nent authorities, so that further de- 
tailed reference here could not usefully 
add to what has already been written. 
It is merely necessary to remember that 
improved education is the basis for 
progress and demands continual atten- 
tion. Perhaps it may be mentioned 
that the careful selection of suitable 
candidates for a civil engineering ca- 
reer is essential and should not be en- 
tirely based upon theoretical knowl- 
edge, but upon character and interests 
as well. The tragedy of a person who 
embarks and wastes time on a career 
in which he is not truly interested and 
to which he is unsuited from other con- 
siderations must be avoided if only to 
prevent waste of manpower in a coun- 
try whose growth of population has 
become slow. This is particularly im- 
portant in the civil engineering profes- 
sion, which makes special demands on 
the physique, character, ability and in- 
terests of its students and the profes- 
sion can only benefit by restricting en- 
try to those candidates who are suitable 
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in all respects. Psychological methods 
may be worth investigating as a method 
of examining intending students, arti- 
cled pupils or assistants, in addition to 
the examination facilities already pro- 
vided. 

Technical research has been included 
under this heading with education, as 
such research can in most cases be best 
carried out by or in collaboration with 
the universities. Most modern inven- 
tions and improvements are the results 
of co-ordinated research by a number 
of investigators and, except in the case 
of extremely large concerns and the 
special government departments, this 
is not possible. Consequently, close 
collaboration between industry, profes- 
sion and university offers the greatest 
opportunity for improving technical 
knowledge. So far as local problems 
are concerned this collaboration can, 
given the desire, be quite easily ar- 
ranged between the parties concerned, 
but on problems of major importance 
it must be left to the various engineer- 
ing institutions and special government 
departments to institute and make 
financial arrangements for the work 
to be carried out in a proper manner. 
These policies of organized research 
have been encouraged considerably in 
recent years, but a great deal more 
could be done if the cost of research 
could be more easily met and if the 
small parcels of information already 
available could be collected and used 
to acommon purpose. The symposium 
produced by the Institution of Water 
Engineers after the 1933-34 drought 
was an excellent example of what can 
be accomplished in the way of collect- 
ing information—a method which could 
profitably be applied more often to sub- 
jects which are of sufficient importance 
to warrant the large amount of work 
involved. It is probably on work of 
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- this nature that the younger engineers 
with their more recent scientific train- 
ing might be encouraged to serve, at 
‘the same time giving them opportuni- 
ties for experience of work in commit- 
tee which would be useful both to them 
and the Institution if, later in life, they 
are called upon to give more important 
service to the profession. 
_ The future status of water engineers 
in this country will depend more and 
more on the extent to which improve- 

ments can be made in engineering 
methods, particularly if stabilization of 
2 the population and demand for water 
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should reduce the demands for new 
works. 
International Co-operation 


Of necessity much is heard nowa- 
days of the value of international co- 
operation in sharing ideas as well as 
equipment for the furtherance of the 
common cause. All peace-loving peo- 
ples hope fervently that this co-opera- 
tion will continue in the future in a 
manner calculated to promote better 
understanding and in order to raise the 
standard of living throughout the 
world. Apart from the obvious higher 
motives attached to international tech- 
nical collaboration, the knowledge and 
experience accumulated by this coun- 
try constitutes a valuable “invisible ex- 
port” which should not be neglected. 

It was most unfortunate that the out- 
break of war caused the cancellation of 
the visit by members of the Institution 
of Civil Engineers to the United States 
for the British-American Engineering 
Congress, which was to have taken 
place in September 1939, but it is to 
be hoped that after the war further op- 
portunities will be found for meeting 
and that the American engineers will 
also be alle to honor this country with 
an official visit. 


Vol. % 


As a matter of fact, the inevitable 
speed-up of transport may make it pos- 
sible in the near future for the Institu- 
tion of Water Engineers to hold some 
of its summcr meetings in other coun- 
tries and for the reverse also to be true. 

Apart, however, from contact be- 
tween the technical organizations of 
various nations, personal contact by in- 
dividuals is desirable and advantageous, 
This personal contact can be officially 
encouraged by arranging exchanges of 
junior staff between various under- 
takings in all parts of the world, par- 
ticularly throughout the Empire, for 
suitable periods, as is already done in 
the teaching profession. This is the 
only way in which men can become 
acquainted intimately with their op- 
posite numbers in other countries early 
enough in life to obtain full value from 
the experience and also to give full 
value in return. 


Immediate Postwar Problems 


As soon as the war is ended, if not 
before, water engineers are likely to 
be confronted by an acute intensifica- 
tion of problems arising from shortage 
of materials, suitable staff and housing 
and detailed consideration should be 
given to these matters now. 

(a) Shortage of Materials 

The early military successes of the 
Japanese lost to the United Nations 90 
per cent of their natural rubber sup- 
plies and after stocks are exhausted 
the scarcity of this material may be- 
come even more acute. So far as the 
water supply industry is concerned the 
shortage will probably be felt most 
keenly at the immediate conclusion of 
the war, when water undertakings will 
be carrying out a good deal of new 
work and overdue maintenance. By 
this time synthetic rubber may be fairly 
generally available and its slightly dif- 
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ferent characteristics will have to be 
understood. For similar reasons, lead 
and tin may continue in short supply 
for some time and existing substitutes 
will have to be used. Most water engi- 
neers are now very well acquainted 
with their own particular scarcities and 
a good deal of attention has already 
been given to substitute materials. No 
doubt further new materials, at pres- 
ent wholly reserved for armament pro- 
duction, will become available on the 
cessation of hostilities and may prove 
(b) Shortage of Staff Leda 

Some time ago civil engineering uni- 
versity students ceased to be reserved 
from military service and the result of 
this action, together with losses by cas- 
ualties, will be most keenly felt for 
some years after the war. There is 
every indication that an even worse 
state of affairs than that which came 
about after the last war may arise in 
respect of qualified engineering assist- 
ance owing to the greater amount of 
work requiring to be carried out. On 
the other hand, there will no doubt be 
a large number of potential engineers 
whose training has been postponed or 
interrupted as a result of the war and 
the solution may be and should be to 
give these men every facility and en- 
couragement to complete their quali- 
fications, provided that the minimum 
depreciation is allowed in the standard 
of ability required. In any case con- 
siderable responsibilities will rest with 
senior engineers and technical bodies to 
maintain the standard of engineering 
training and performance during the 
transition period. 


(c) Housing 


This is a problem in which the gen- 
eral public takes a very great interest, 


and it can be anticipated that extra- 
ordinary demands will be made upon 
water works in connection with the ex- 
tension of supplies. Unfortunately 
very little can be done at present to ease 
the blow when it should fall, except to 
become acquainted with the housing 
proposals if they exist or are available, 
and also to prepare the organization of 
main-laying departments for the large 
amount of work many of them may be 
called upon to carry out. In this con- 
nection the plea made previously for 
early collaboration between the water 
engineer and the housing authorities is 
renewed. 

Other immediate duties at the end of 
the war will include the happy task of 
removing unsightly defense precau- 
tions, the overhaul of plant and equip- 
ment which may have been carrying 
exceptional loads during the war with 
a minimum of maintenance and repairs 
to property which it has not been pos- 
sible to maintain satisfactorily. Claims 
for war damage and other expenditures 
subject to grant will have to be agreed 
upon, no doubt taking up a lot of the 
engineer's time in the process. These 
and many other things in addition to 
normal duties will constitute the new 
problems which will suddenly arise 
when the war is over, all at a time when 
important changes, involving careful 
study and interest in the methods of 
government, both local and central, 
may be contemplated. 

Not all water engineers are engaged 
in water supply, and, with the revival 
of agriculture and the new appreciation 
of its value, land drainage engineers 
have already been called upon to carry 
out important works of improvement. 
If expressed intentions of the present 
are any guide to future actions, they 
will be called upon to carry out still 
more important work of construction 
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and maintenance in the future. Catch- 
ment board and land drainage engi- 
neers have much leeway to make up 
owing to the neglect of agriculture and 
associated matters in pre-war years, 
and as regards the prevention of pollu- 
tion, they will receive very willing col- 
laboration from all water engineers in 
any measure which will lead to more 
effective control. 
Water engineers in this country have 
also acquired, as a result of the war, 
_ further interest and sympathy for their 
counterparts throughout the Empire, 
particularly those who have worked in 
areas overrun by the enemy, and great 
- concern must be felt in the reconstruc- 
tion and re-organization of such unfor- 
~ tunate undertakings when the areas 
they serve are liberated. 


One of the good results which so 
paradoxically appear from the evil of 
war has been a realization by the gen- 
eral public of the essential value of a 


increased interest by consumers in the 
services which maintain their life and 
‘ao This interest, apart from its 
resulting benefit and the encourage- 
ment to water supply officials, is one 
_ aspect of the good citizenship which 
will be necessary in order to make a 
rapid recovery from the upheaval of 
war. 
A healthy and lively general interest 
in public services does not, however, 
make life any easier for water engi- 


q Conclusion 
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neers and, if such an interest should 
lead to a desire for radical alterations 
after the war, water undertakers and 
their officials will need to be fully alive 
to their obligations to advise on such 
alterations and be prepared to serve 
the best interests of the community 
even more assiduously than before. 

This paper has been a brief attempt 
to outline some personal opinions and 
thoughts on the state of affairs with 
which the profession will be con- 
fronted at the end of the war. As the 
survey progressed it was accompanied 
by a growing sense of the vast range 
and implications of so important a sub- 
ject, and it is realized that many topics, 
such as the ownership of land and con- 
trol of catchment areas, have not been 
dealt with at all. An appreciation of 
the great changes already caused by 
the war and the still greater changes 
that the peace will inevitably bring will 
call for much careful consideration as 
well as hard work by all members of 
the profession in order that satisfactory 
solutions can be found to the new prob- 
lems now arising from changes in the 
mood and ways of life of the nation, 
changes which cannot be avoided or 
ignored. 

Other sections of the community are 
working hard to produce plans for the 
future, and the considerable efforts al- 
ready made by water engineers in this 
direction must be continued and en- 
couraged so that the specialized knowl- 
edge which they can bring to bear on 
postwar problems can be put to good 
use in collaboration with other bodies 
aspiring to the same ends. 
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Outline of Design Factors for Steel Water Pipelines | 


GTEEL pipe is a product of great 
adaptability. The standards em- 
brace many sizes and wall thicknesses ; 
there are hundreds of standard fittings 
and accessories. As a material, steel 
can be rolled, formed, welded, forged 
or cast. The shapes that steel may be 
made to take are infinite in number, 
which means that any common require- 
ment can be met; but the proper selec- 
tion of what to use in a given case, 
under given operating conditions, be- 
comes a matter of judgment and engi- 
neering design. Manufacturers and 
users of steel pipe for water service 
have had much experience in this mat- 
ter of application, and have contributed 
to the solution of common and special 
problems. 

The aim of this paper is to gather 
and present general engineering data 
and references bearing on the more 
common problems met in the design of 
steel water lines. 


Flow Capacity ay. 


The primary purpose Rng a water line 
is to deliver water. Size determination 
hinges on that point. Although varia- 
tion in the ability of different pipes to 
deliver water should be considered, 
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By Russell E. Barnard 
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many times it is not considered and the 
same diameter of pipe is specified for 
all types of material. As far as steel 
pipe is concerned, the same diameter 
is almost always specified whether it 
be unlined or lined with coal-tar enamel 
or cement. This should not be done. 

The coefficients for these different 
types of pipe and conditions of pipe 
interior are different. The capacity 
differs with them. It is known that a 
lined pipe of given diameter carries 
more water than an unlined pipe of 
the same diameter. Conversely, a lined 
pipe may be smaller and still carry the 
same quantity as the unlined pipe. 

Flow capacity also varies with the 
age of the pipe. Many investigations 
of both new and old lines have pro- 
vided valuable engineering data regard- 
ing new and old pipe and while it is 
known that the data are not completely 
accurate, they must be used until bet- 
ter data are available. These studies 
are continuing. 

For steel pipe, two well known for- 
mulas are applicable—the Scobey for- 
mula and the Hazen-Williams formula. 

The Scobey formula (1) was devel- 
oped from flow tests made on steel pipe 
most of which was hot asphalt dipped. 
Since the asphalt did not in all cases 
prevent tuberculation, the flow capacity 
calculated using the Scobey formula, 
applies primarily to unlined pipe. In 
Table I, are given the values of the co- 
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efficient K which apply to unlined steel 
pipe that meets A.W.W.A. specifica- 
tions and which is either “Dresser” 
coupled or field welded. 

The Hazen-Williams formula is com- 
- monly used to determine flow capacity 
of lined steel pipe as well as pipe made 
of material other than steel. It is 
_ known that for pipe above 36-in. diam- 
eter the formula must be used with 
care. However, at present it is prob- 
ably as good as any recognized for- 
- mula and because many of the coef- 
ficients derived from flow tests have 
_ been related to it, the formula is most 
useful. 

At least one coal-tar enamel lined 
steel pipeline has been checked for 
discharge both when first laid and 
again after eight years’ service. These 
tests were made on 50,700 ft. of 30-in. 
_ pipe having centrifugally cast coal-tar 
enamel lining. The line was laid and 
tested in 1933 and again tested in 1940 
(2). It contained 85 horizontal and 
80 vertical bends. The bends were of 
segmental type on 6-ft. to 10-ft. radius 
having deflection up to 70 deg. These 
_ bends offered hydraulic resistance over 

and above that of straight pipe. 
In the 1940 test the lowest value of 
_ Hazen-Williams C was 145.5 and the 
highest about 151. The corrected aver- 
age was about 145 which was one point 
. ip the C value found in 1933. 
~ Conclusion was that this pipe, which 

_ was lined in practical accordance with 
present A.W.W.A. coal-tar enamel 
specifications (3), had experienced no 
lowering of coefficient during eight 
years of service. If the head losses due 
to bends had been deducted as separate 
losses, the coefficient would have been 
higher. 

Many other flow tests made as 
checks against calculated capacities of 
new coal-tar enamel lined pipes are in 
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substantial agreement with the fore. 
going values. 

When minor losses due to bends, 
valves, etc., are treated separately, a 
design value of C = 150 is indicated 
for steel pipe lined in accordance with 
A.W.W.A. steel pipe specifications. 


Pipe Sizes 

In sizes 28 in. and smaller, steel pipe 
has been fully standardized. The 
A.W.W.A. small steel pipe specifica- 
tions (4), show these sizes. Larger 
sizes have been partially standardized. 
The War Production Board, co-oper- 
ating with manufacturers and_ users, 
has issued a limitation order cover- 
ing general piping. This order lists 
the sizes and wall thicknesses of steel 
pipe for general use during the pe- 
riod of the war. It is in the interest 
of economy that these sizes be used 
both during and after the war. 


Wall Thickness Determination 


Steel pipe wall thickness is deter- 
mined by considering the following 
factors: 
1. Internal pressure. 
2. External pressure aah 
a. Uniform loading 
b. Trench loading. 

3. Special physical loading 
a. Lined pipe in transit 
b. Pipe used as bridge. 

4. Resistance to corrosion. 

5. Code or regulation requirements. 

Usually more than one of the fore- 
going engineering factors must be in- 
vestigated and the final wall thickness 
selected will be determined by that 
which gives the greatest value. 

It also happens that in some cases 
minimum wall thickness as technically 
determined, is less than the minimum 
fixed by code or regulation and in such 
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cases the factor 5 will actually govern 
the final selection. 


Internal Pressure: Relative to water 
pressure and water-hammer used in 
computing the thickness of cast-iron 
pipe, the following is quoted as an 
“American Recommended Practice” 
(5). The data on pressures apply 
equally well to steel pipe: 

“The static pressure will of course be 
known or assumed from conditions fixed by 
the pipeline design. The intensities of water- 
hammer vary greatly according to types of 
gate valves, check valves and altitude valves ; 
types of pump and power; presence or ab- 
sence of automatic relief valves with effec- 
tive quick acting controls; arrangement of 
pipeline, i.e, whether single or part of a 


grillage system; and other factors which it 


TABLE 1 of A21.1 Sec. 1-7 


Allowances Sor Water-Hammer 
Dam. o | | | 
Pipe Lb. Per a Lb. Per 
Sq. In. Sq. In. 
4 to 10 120 24 85 
12 to 14 110 30 80 
16 to 18 100 36 75 
20 90 42 to 60 70 


would require too much space to enumerate. 
Experiments on water-hammer under the 
various usual conditions in which water pipe 
are used are few and Committee A21 has 
been unable from its inquiries to suggest 
improvements over the assumptions of water- 
hammer made by the late Dexter Brackett, 
which have therefore been used in comput- 
ing the thickness tables. They are listed in 
the table (above). Each designer of a 
pipeline should consider whether the con- 
ditions in his case may need a more liberal 
water-hammer allowance.” 


It will be noted, by referring to 
Sections A4-3.1 and 3.2 of A.W.W.A. 
Standard Specifications 7A.4 (4), that 
the working pressures for steel pipe 
are high when compared with operat- 
ing pressures ordinarily prevailing in 


TABLE 1 
Values of K in Scobey Formula 
Aggressive Waters ~ 
Age of 
Pipe 
in Conser- Per- Sug- Per- 
Years vative centage gested ce entage 
Values Flow Values 
of K Capacity of K Cumann 
1 | 0.320 | 100 | 0.320 | 100 
5 0.345 | 97 0.336 98 
10 0.372 | 93 0.354 96 
15 0.401 90 0.372 93 
20 0.432 86 0.391 91 
25 0.466 83 0.411 88 
30 0.502 80 0.432 86 
35 0.541 77 0.454 83 
40 0.583 74 0.477 82 
45 0.628 71 0.502 80 
50 0.677 68 0.528 78 


water works systems. Consequently, 
this extra strength provides a reserve © 
against water-hammer pressure and _ 
other forces. 

In cases where higher than ordinary _ 
static pressures prevail in a water pipe, 
and tensile wall stress is accordingly 
high, it becomes necessary for the de- | 
signer to investigate water-hammer. _ 
Useful data and methods to be em- 
ployed in such investigations have ‘somal 
published. Some are long and tech-— 
nical in character (6, 7, 8, 9, 10). 
Others are short but helpful (11, 12), | 
and some deal with means of riving 
water-hammer (13, 14). 

Working Metal Stress: Wall thick- _ 
ness of steel water lines to resist in- — 
ternal presure is ordinarily determined © 
by using the Barlow formula plus an | 
assigned constant for permissible un-— 
der-thickness tolerance or corrosion — 
allowance. There is a growing tend- h 


ency to increase the former allowable ts 
working stresses for steel, and to base 
this working stress on the yield strength — 
of the steel rather than its ultimate — 


strength. 
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In the 1942 American Standard 
Code for Pressure Piping (15), for 
steel comparable to that specified in 
A.W.W.A. steel pipe specifications and 
operating at about 100°F. temperature, 
the allowable stress for fusion welded 
pipe shows a low of 7700 psi. in power 
piping systems; 14,400 psi. in gas and 
air systems within boundaries of cities 
and oil piping systems within refinery 
limits; and a high of 20,400 psi. for 
oil piping systems outside refinery 
limits. 

As examples of the yield strength 
basis approach, the code working stress 
for 30-in. and larger steel pipe in gas 
and air piping systems within city lim- 
its is taken as 0.48 times the specified 
yield strength. Also, for gas and air 
piping systems outside city limits, the 
working pressure in the pipe may be 
taken as high as 80 per cent of the 
mill test pressure which in turn may 
be high enough to stress the pipe wall 
to 90 per cent of the stipulated mini- 
mum effective yield strength. Thus 
the working stress can be a maximum 
of 72 per cent of the yield strength or 
21,600 psi. for 30,000 psi. yield strength 
steel. 

A study of penstocks (16) shows 
that in the gross pipe wall section, un- 
der static head only, the stress in psi. 
in welded pipe varied from 7650 to 
13,500 and for sixty-five installations 
averaged 10,300. Other investigations 
indicated that general practice in pen- 
stock design is to use working tensile 
stress of 16,000 psi. considering static 
pressure plus surge pressure. 

The Underwriters’ Laboratories, Inc., 
use stress of 12,000 psi. plus -'-in. 
corrosion allowance in fixing minimum 
walls for supply lines outside cities 
and towns, and 7200 psi. and ;,-in. 
corrosion allowance in distribution sys- 
tems. In the larger sizes the latter 


figure produces excessive wall thick- 
ness. 

The A.W.W.A. Standard Specifica- 
tions for Steel Pipe (4) tabulate work- 
ing pressures for pipe under 30 in. 
based on working stresses of 10,000 
psi., or 12,500 psi., depending on the 
steel in the pipe and the method of 
pipe manufacture. 

Considering the high requirements 
of standard specifications and present 
good manufacturing practice, design 
stress for hoop tension as high as 
16,000 psi. in steel water pipe is war- 
ranted. 

When the pipe is fully protected 
against corrosion in accordance with 
A.W.W.A. coating specifications (3), 
the addition of a constant thickness 
for corrosion resistance appears un- 
justified. 

External Loading: Wall thickness 
must be determined to resist external 
loading properly. This may take the 
form of outside pressure, either at- 
mospheric or hydrostatic, both of which 
are uniform, radially acting collapse 
forces. Also the wall must resist 
trench or fill loading neither of which 
is a uniform, radially acting force. 

The general theories of collapse re- 
sistance of steel pipe to uniform, ra- 
dially acting forces have been carefully 
studied, and results tabulated. These 
studies apply especially to oil well 
casing sizes and thicknesses (17). 
Within the range of pipe sizes ordi- 
narily used by water works engineers, 
the approximate collapsing pressure of 
pipe subjected to uniform, radially act- 
ing force is given in Table 2. 

The behavior of steel pipe under 
earth load presents a different kind of 
problem. Engineering data for this 
condition are given in a paper sched- 
uled for publication in the JouRNAL 
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thickness. There are several fac- 


TABLE 2 
Approximate Collapsing Pressure of 
Steel Pipe 
isin. nese” | | Diam. | Thess | Pres- 
in. in, pst. in. in. psi. 
6 |0.172 | 1180 18 | 0.1875 60 
0.1875 | 1530 0.250 140 
0.250 | 3640 0.3125 | 260 
8 | 0.172 500 20 0.1875 40 
/0.1875| 650 0.250 100 
0.250 | 1530 0.3125 | 190 
10 |0.1875} 330 | 24 0.1875 25 
0.250 780 | 0.250 60 
0.3125 | 1530 | 0.375 190 
12 |0.1875} 190 30 =| 0.250 30 
0.250 450 0.375 100 
0.3125 | 890 0.500 230 
14 |0.1875} 120 36 | 0.250 17 
0.250 290 0.375 60 
0.3125 | 560 0.500 140 
16 | 0.1875 80 
0.250 | 190 
0.3125 | 370 


Special Physical Loading: This type 
of loading also has bearing on wall 
thickness. Two special cases may 
arise: (1) pipe shell, if lined, must be 
thick enough to prevent damage to 
lining while shipping and _ installing 
and (2) pipe may be required to act 
as self-supporting bridge. 

The minimum wall thickness neces- 
sary to prevent lining damage depends 
upon the type of lining, the shipping 
and installing facilities, the atmos- 
pheric temperature and other factors. 
At present it is best in given cases to 
consult with the pipe manufacturers 
and the coating contractors on these 
points. Local conditions may, and 
probably will, govern decisions. 

It is frequently difficult to determine 
accurately the wall thickness of pipe 
required to span a given distance be- 
tween supports, or to find the maxi- 
mum span corresponding to a given 


_ data pertaining to large diameter pipe — 
have been published (6, 19). 


tors to be considered in the solution 
of these problems. Excessive distor- 
tion or crushing must be avoided at — 
supports. Intensity of beam stress 
must be kept within proper design 
limits. (It is suggested that combina-— 
tion stresses in steel pipe under these 
conditions may be considered proper _ 
if below 20,000 psi.) 

When small diameter, heavy wall 
pipe is carried on supports, deflection — 
is apt to be the critical factor. With . 
larger pipe, especially that having the © a 
thinner walls, the critical condition ex- > 
ists at the support. With specially — 
designed supports, beam stress, shear 
stress and hoop stress in the pipe | 
barrel usually govern. 

Engineering design 


methods and 
Past 
practice in the use of penstock piers — 
has been recorded (16). Studies have 
been made on the collapsing pressure — 
and support of thin-walled cylinders © 
(20). 

Rules have been formulated for the 
design of stiffening rings and their 
attachment to cylindrical vessels sub- 
jected to external pressure (21). 

Resistance to Corrosion: Corrosion 
may occur on the inside of the pipe 
due to water action, or on the outside 
due to soil action. Experience shows — 
that in neither case is the strength of | 
the pipe seriously impaired. One series — 
of hydrostatic tests of heavily corroded | 
steel pipe showed an average bursting _ 
pressure of about 75 per cent that of _ 
new pipe (22). 

Internal corrosion rarely ever pene- 
trates the wall of any except the thin- — 
nest steel pipes. It should be avoided — 
however because of reduction in flow — 
capacity more than for any other rea- 
son. Internal corrosion is prevented | 


k 
- 
= 
n 
yf 
ts 
nt 
AS | 
d 
h 
3S tf 
: 
- > A 
le 
= 
|. 
i 


28 _ JOURNAL—-AMERICAN WATER WORKS ASSOCIATION 


by water treatment or by lining the 
pipe. 

Water carried may be corrosive 
either because of chemical reaction and 
deposit or because of bacterial content. 
Innumerable articles and treatises have 
been written on internal corrosion of 
pipe and what can be done about it. 
Local experience may be the best guide. 
Methods for gaging the chemical cor- 
rosiveness of water have been sug- 
gested (23) and checked (24). 

Certain types of bacteria in water 
create corrosion in pipe interior, about 
which much has been written. Proper 
chlorination of water is one answer 
(25). 

Exterior corrosion caused by soil 
action is usually more important than 
interior corrosion. Large scale inves- 
tigations of the action of soil on fer- 
rous metal have been made by the 
National Bureau of Standards, the 
American Petroleum Institute, the 
American Gas Association and others. 
Much information has been published. 
Interpretation of the official data from 
a designer’s point of view has been 
made for water works engineers (26). 

Cathodic protection of steel pipe- 
lines underground is an accomplished 
fact. The chances are that this method 
is in its infancy and will become more 
and more important and water works 
engineers should become much more 
familiar with it. The present status 
of the art has been summarized (27), 
the fundamental factors discussed 
(28). 

Best present protective coating prac- 
tice is followed when using coal-tar 
base enamel coatings and linings on 
steel pipe in accordance with require- 
ments of A.W.W.A. coating specifica- 
tions. 

Code Regulations: There are several 
codes and good practice regulations 
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governing the general and specific use 
of steel pipe, only one of which con- 
cerns water pipe (29). Besides con- 
taining a specification for steel water 
pipe and provisions for inspection, 
the standard tabulates minimum wall 
thicknesses for supply lines and for 
distribution systems. 


Field Joints 


The two types of field joints most 
commonly used with steel water pipe 
are: (a) the mechanical compression 
sleeve joint of the “Dresser coupling” 
type and, (b) field welding. Other 
types are flanges, “Victaulic” couplings 
and bell and spigot joints. 

Dresser couplings are used on most 
lines 24 in. and smaller, especially 
those with coal-tar enamel lining. 
Very complete technical data are avail- 
able (30). 

Field welding may be used on smaller 
diameter unlined pipe as well as the 
larger sizes of lined pipe in which the 
lining can be applied or replaced at 
the joint after welding. 

All welded lines must be designed 
and installed with due regard for con- 
traction and expansion forces. Ex- 
pansion joints should be provided at 
the junction with other lines and with 
valves, pumps and equipment, or struc- 
tures liable to damage by displace- 
ment. 

Data on field welding of pipelines, 
together with welder qualification tests 
and other welding information, have 
been published (31, 32). Specifica- 
tions for field welding of water lines 
are now being prepared by the A.W. 
W.A. Steel Pipe Committee. 

Flanges are mainly used for con- 
necting pipe to flanged equipment such 
as valves, pumps, etc., rather than as 
regular field connections between pipe 
sections. An exception is plant piping 
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where flanges provide necessary re- 
sistance to end thrust in exposed pip- 
ing systems. 

Water works engineers specifying 
flanges should take note that the serv- 
ice rating of American Standard 
flanges is based on higher tempera- 
tures than prevail in water works serv- 
ice. Therefore the non-shock cold 
water service rating of the 150-lb. 
American Standard flanges is 230 psi. 
and of the 300-Ib. flange is 500 psi. 

Bell and spigot joints calked with 
cement have been used very success- 
fully on steel pipe in warm climates 
(33). Spigot end adapters are sup- 
plied for connecting steel pipe to hub- 
end valves or to bells of cast-iron pipe. 


Fittings 

Steel pipe may be furnished with 
standard or special dimension fittings. 
They may be separate units or made 
integral with lengths of pipe. 

Dimensions for American Standard 
flanged fittings 24 in. and smaller have 
been published (34). Dimensions for 
coupler end water pipe fittings as well 
as flanged fittings for sizes 6 in. to 36 
in. also have been published (22). 

High-pressure fittings and specials 
must be designed with proper strength. 
Rules for the design of nozzle open- 
ings (21) and for wyes, tees and lat- 
erals have been formulated (16), (35). 
Illustrative examples showing common 
practice have been recorded (36). 


Expansion Joints 

Unrestrained steel pipe expands or 
contracts about } in. per 100 ft. of 
pipe for each 100°F. change in tem- 
perature. Expansion joints are there- 
fore used on exposed lines but are 
usually unnecessary in well designed 
and properly installed buried lines, ex- 
cept for preventing thrust or pull loads 
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which might otherwise develop unde- 
sirable stresses in valves, pump hous- 
ings or other appurtenances. Expan- 
sion joints in pipe on bridges should 
be at points where the bridge structure 
itself contains a main expansion joint. 
On level lines the joint may be located 
midway between anchors to reduce 
pipe movement. On slopes the joint is 
usually best placed adjacent to and on 
the down-hill side of the anchor point. 
Positioning of expansion joints should 
be governed by site and profile re- 
quirements (16). 

The stuffing box type expansion 
joint is most frequently used. Differ- 
ent manufacturers have different de- 
signs and their aid should be sought 
in given cases. 


Pio? 
Anchorages 


When it is required that steel pipe 
be anchored in concrete blocks, this is 
usually accomplished by welding rings 
or flanges to the pipe barrel. In gen- 
eral, anchors are placed only at angle 
points. A complete analysis of all 
stresses acting upon an anchor have 
been published (16). 


Depending on size, air valves are 
attached to steel pipe by means of 
threaded connections or flanged tees. 
The largest size threaded connection 
used should be 6 in. 

Air and vacuum valves should be 
placed: (a) just down stream from 
each across-the-line valve in a pipeline ; 
(b) at all high points where the line 
will act as a true siphon when drain- 
ing or in case of breakage or wash-out ; 
(c) at abrupt changes in grade where 
the slope increases sharply ; and (d) on 
long flat stretches at intervals of about 
1000 ft. 
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Pressure air release valves should Formulas. Civil Eng,, 
be placed at each summit where air 
entrained in the water may accumulate 
and form an air lock. 


All air valves should be protected 


against damage and freezing by plac- 
ing in non-air-tight housings. 
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I tant P ity Ruling 


| 
HE War Production Board announced on January 6, 1944, that extensions 
of public sewerage systems costing less than $5,000 may now be made to 
building projects authorized under Conservation Order L-41 with a minimum | 
of preliminary paper work. _ 

Amendment of Preference Rating Order P—141 renders it similar to orders — 
of the Office of War Utilities, which provide uniform procedures for expeditious 
installment of utilities extensions. : 

Under the old terms of P-141, sewerage systems might be connected with _ 
approved projects only after specific approval by WPB. Now all that is re- 
quired is a certification by the system operator, delivered to the builder, for 
attachment to the latter’s application for approval to begin construction. 

The amended order also assigns a preference rating of AA-3 and an abbre- 
viated CMP allotment symbol to orders for materials required by an operator 
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ARLY in 1943 I had the pleasure 

of visiting California and contact- 
ing water utility operators in regard 
to their wartime problems and the re- 
lated responsibilities of the Office of 
War Utilities. I am indeed happy and 
grateful for your kind invitation to 
return to meet with members of the 
California Section of the American 
Water Works Association to discuss 
further our mutual problems and rela- 
tionships in maintaining water supply 
and service for war industries, Army 
and Navy establishments and for es- 
sential civilian needs. The impact of 
this war on the West Coast has been 
heavy, and there are positive indica- 
tions that it will increase in intensity. 
This is reason why all of us who are 
concerned with water service should 
have a clear understanding of our re- 
sponsibilities to the Nation and to our 
consumers. It is my hope that as a 
result of this meeting we can so co- 
ordinate our programs and policies that 
“come what come may” the water 
industry will be fully prepared to dis- 
charge its obligations. 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by Arthur E. Gorman, Director, 
Water Division, Office of War Utilities, 
War Production Board, Washington, D.C. 


By Arthur E. Gorman 


West Coast Water Utilities 


I should like to convey to you, the 
representatives of the water industry 
on the Pacific Coast, the warm greet- 
ings and sincere thanks of my chief, 
J. A. Krug, Director of the OWU, 
for the splendid manner in which you 
all have co-operated with the War Pro- 
duction Board and with one another in 
maintaining water service under most 
trying circumstances. To this I should 
like to add my personal feeling of in- 
debtedness and that of the employees 
of the Water Division for the most 
friendly, courteous, and I might add, 
patient manner in which you have as- 
sisted us in our efforts to help you 
maintain service, using a minimum of 
those critical materials which are so 
important to the war program that 
they must of necessity be restricted in 
use. The OWU, and particularly the 
Water Division, has receivea the full- 
est co-operation of the A.W.W.A. in 
regard to water utilities’ programs and 
policies. 

California is a long way from Wash- 
ington; and in many respects your 
problems vary markedly from those of 
water utilities in the rest of the Na- 
tion. But if each of you could spend 
as little as a few hours with us in 
Washington, I am sure you would be 
convinced that California utility situa- 
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tions are very much to the front in 
our daily deliberations. The impor- 
tance which the Water Division at- 
taches to West Coast water supply 
problems and the very special nature 
of your operating conditions are evi- 
denced by the fact that the only de- 
centralization of functional activities 
of the Division that has been made is 
the appointment, with headquarters in 
San Francisco, of Major Gerald Ar- 
nold—one of your members and a 
well-known water works engineer—to 
take charge of the Division’s inter- 
ests in Region No. 6 which includes 
the following eleven states: Washing- 
ton, Oregon, Idaho, Montana, Wy- 
oming, California, Nevada, Utah, Col- 
orado, Arizona and New Mexico. 
The OWU is indebted to the U.S. 
Public Health Service for the loan of 
Major Arnold for this important as- 
signment, and I am sure it is one 
which has pleased all of you. 

The record of the West Coast water 
utilities in meeting their wartime re- 
sponsibilities is an excellent one. Few 
areas have been put under a comparable 
strain as a result of the war program. 
On the basis of present conditions and 
the future outlook, it might well be 
said that from the standpoint of water 
supply and service, the utility systems 
of the West Coast now rate at the top 
in our consideration of materials need. 


Some idea of the effect of the war 


program on the West Coast utilities 


may be obtained from the following 
comparison of population served by 
your large systems in 1940 and 1943 
based on recent studies. 


Among the smaller cities which have — 


had extraordinary increases in popu- 
lation to be served are those shown in 
Table 2. 

As the war progressed, there were 
many changes in the availability of 


materials, and the WPB has endeav- | 


ored to adjust its policies with refer- 
ence to their release accordingly. The 
materials situation is closely integrated 
with the overall war production and 
requirements program, as well as with 


the manpower and transportation sit-— 


uations. 


Shortly after Pearl Harbor, there ; 


was much anxiety on the part of all 


utilities in regard to enemy action | 


either by direct attack or through sabo- 
tage. West Coast utilities were espe- 
cially concerned and with real reason. 
Water utility inventories were 
creased and there was much commend- 


able and timely activity in developing © 


mutual aid programs to assure an ade- 
quate supply of materials. The for- 
tunes of this war have developed favor- 


ably for the Allies at an accelerated — 
rate, and today, some of our earlier — 
problems have been dissolved. Others, 


TABLE 1 

Gest Bay Usility, Calif... 519,000 775,000 50 
San Francisco, Calif........ 712,500 810,500 14 
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TABLE me hye por 


| 


City or Utility | 


| 


_ such as manpower and transportation, 
however, have crystallized to the point 
of serious concern—especially here on 
the West Coast. The risk of damage 
by enemy action is generally recog- 
nized as considerably reduced. 
_ Fortunately for the water utility, 
the acute shortage of cast-iron pipe, 
_which a year ago was critical, has been 
lessened. Facilities for inter-change 
of materials and equipment in excess 


_ inventory have been developed and are 


operating successfully in conserving 

critical materials by reducing the neces- 
sity of new production. The changes 
in conditions affecting the water in- 
dustry are typical of the changing 
tempo of our national life during this 
war. It is inevitable that they will 
continue, and we should prepare our- 
selves to meet them. 

Early in 1943 the intensive war con- 
struction program—with certain nota- 
ble exceptions—reached its final stages. 
Our war program was passing through 
a readjustment stage—one between the 
end of the construction period and 
the getting underway of the phenom- 
enal production program. As a re- 
sult, in some areas the impression 
gained credence that such critical ma- 
terials as steel and copper were no 
longer tight ; and that the WPB should 
relax priority restrictions on projects 
materials and equipment for civilian 
construction on a wide front. Noth- 


Population Served 
Percent 
Increase 
1940 | 1943 
16,000 106,000 600 
2,400 12,000 500 
20,000 95,000 475 
15,000 60,000 400 
34,000 | 54,000 59 
ing could have been further from the 
facts. There is no indication that 


steel and copper will be available for 
projects other than essential for many 
months. In fact, as the war poten- 
tiz! has increased, the demand for 
these basic metais in war production 
has greatly exceeded output and fabri- 
cating capacity. We are reaching the 
period of maximum production which 
will continue until the war ends, being 
subject to such fluctuations in de- 
mand as military necessities dictate. 

I should like to review some of the 
more important developments during 
the past year as related to the WPB 
and the water utility and indicate some 
of the trends toward future policies 
as they may affect our mutual interests. 

From the standpoint of utility op- 
erations, perhaps the most significant 
development of the past year was the 
organization in February, 1943, of the 
OWU, with J. A. Krug, Director. 
Mr. Krug, before being promoted to 
the position of Program Vice-Chair- 
man—which he still holds in addition 
to that of Director of the OWU— 
previously had been Chief of the Power 
Branch. Within the OWU, five major 
divisions were created. These were 
Power, Natural Artificial Gas, 
Water and Communications. 

The prime responsibility of the 
OWU is to see to it that utilities are 
provided with the necessary materials 
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and equipment to maintain adequate 
service to meet all essential war pro- 
duction, military and civilian require- 
ments. In turn, each of the Divisions 
in the OWU must discharge this re- 
sponsibility to the respective utility it 
represents. That is why the Water 
Division is so vitally interested in 
your problems. 

The OWU was made one of the 
seventeen claimant agencies of the 
WPB with the right to submit its own 
requirements program for allotments 
of materials under the Controlled Ma- 
terials Plan, and to issue, without fur- 
ther review, authorizations for utility 
constructions and the allotment of ma- 
terials. These important advantages 
made it possible to effect important 
administrative changes which have re- 
sulted in much more prompt and di- 
rect actions on project applications 
than had heretofore been possible. 

The Water Division is charged with 
the responsibility for mobilizing water 
supply for war industries, military and 
naval establishments and essential ci- 
vilian uses; and for recommending 
necessary measures to secure adequate 
water supply for these purposes. The 
Division is now organized into two 
major sections. (See December Jour- 
NAL, p. 1506). These are the Water 
Supply and Materials Distribution. 
The technical staff has been increasing 
and now (October 1943) consists of 
31 experienced water works engineers. 
Each is interested in helping you to 
maintain water utility standards and 
service. 

The Water Supply Section has the 
responsibility of determining the water 
utilities’ facilities and requirements 
necessary to maintain adequate water 
supply and service and of assuring 
that all WPB aids and services are 
extended in maintaining these services. 
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The Materials Distribution Section © 
reviews applications from the stand- — 
point of availability of materials and 
equipment, and compliance with limi- | 
tation orders. It also issues the pri-— 
ority and makes the allocation of con- — 
trolled materials. All water project — 
applications from utilities should be _ 
filed on WPB Form 2774. Complete _ 
instructions in regard to preparing this — 
form and to supporting the application — 
by supplemental technical information 
were mailed to all utilities within the 
last two months. Here I should like | 
to point out that altogether too many _ 
utilities are still using obsolete PD-1A 
and PD-200 forms in applying for | 
priority assistance on water projects. | 
Of course, if you submit them to us_ 
in error, we shall process the applica- 
tions and not delay you by returning 
them, provided the supporting data 
are adequate. But those forms ante- — 
dated the CMP program and do not © 
provide for allocations of pain 
materials. Therefore you will help— 
yourselves, as well as us, if you will | 
use the WPB-2774 application nail 
for all water utility projects. 

The designation of the OWU as a_ 
claimant agency in the WPB under 
the CMP is prime recognition of the ~ 
importance of utilities to war produc- 
tion and for essential military and > 
civilian needs. Under this plan which © 


went into full effect July 1, 1943, this 4 


Office now receives, in quarterly allot- 
ments, a definite share of the avail-— 
able steel, copper and aluminum pro-— 
duced in this nation and is held strictly — 
responsible for its allocation of these 
materials to the nation’s utilities. 
CMP has done much to correct the — 
difficulties previously experienced 
getting materials under the old pri-— 
orities system. Under this plan the 
recipient of an allotment of controlled 
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materials for any quarter is assured of 
delivery during that quarter. Allot- 
ments are made to manufacturers as 
well as to applicants for construction 
projects. Under the old priority sys- 
tem, a holder of a low priority was 
never sure of delivery dates because 
of inability to forecast how many 
higher priorities might be issued after 
receipt of his. These uncertainties 
worked hardships on both the appli- 
cant and materials producer. 


Uniform Policies 


While the general policies of the 
OWU are uniform for all utilities 
and each system may serve substan- 
tially the same consumers in some as- 
pects, the relationships of the services 
rendered by these utilities to the war 
production program may vary widely, 
and their respective material and equip- 
ment requirements may differ consid- 
erably. For example, power utilities 
require large amounts of copper and 
little cast iron while water utilities use 
relatively small amounts of copper and 
large amounts of cast iron. 

The requirements of utilities for 
materials and equipment fall in two 
major categories. First, those for 
maintenance, repair and operation, and 
second, those for extensions and _bet- 
terments. The policies of the OWU 
in regard to priority ratings for mate- 
rials and equipment for those require- 
ments are consistent and _ definite. 
Even though war demands for mate- 
rials are heavy, utilities will be sup- 
ported to the fullest extent in main- 
taining essential plant. There is no 
materials economy in deferring neces- 
sary plant maintenance or repairs; in 
fact, such deferment may result in 
need of early replacements at a critical 
period during the war which would be 
directly in competition with war pro- 
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duction. Shortsightedness along these 
lines should be avoided. 

To assist utilities in maintaining 
plant with a minimum of reference to 
the WPB for priority assistance, a spe- 
cial order known as U-1 Order was 
promulgated on February 24, 1943. It 
is the successor to P46 Order of the 
former Power Branch. It was broad- 
ened and liberalized in subsequent 
amendments. Under this order as 
amended September 22, 1943, utilities 
are given the right to extend an AA-] 
priority and automatic allocation of 
controlled materials for maintenance, 
repair and operation except for mate- 
rial used for extending lines to con- 
sumers. For this material an AA-3 
priority authorization has been granted. 

This order is a very important one 
and should be understood by all in 
responsible charge of materials, equip- 
ment and supplies for utilities. Be- 
cause the order controls materials for 
maintenance, repair and operation for 
three utilities—power, gas and water— 
responsibility for its administration 
within the OWU is centralized in an 
administrator, who clears with division 
directors. There have been discussions 
of the wisdom of separate U-1 orders 
for each utility to be administered 
within the respective Division, but this 
plan has administrative complications 
as well as advantages and the overall 
order is still in favor. “9:6 
Maintenance Provisions 

There is clear evidence that many 
water utilities are not taking advantage 
of the provisions of U-1 Order to 
maintain plant. Altogether too many 
water utility operators are submitting 
applications to Washington for work 
already permitted under the U-1 Or- 
der. The U-1-f amendment makes it 
unnecessary to obtain permission for 
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looked for as the material, manpower — 


extensions to certain consumer prem- 
ises where the net cost of material is 
less than $1,500. For water extensions 
to the specified types of consumers en- 
gaged in war work, up to 250 Ib. of 
steel pipe or 2000 Ib. of cast-iron pipe 
or 1000 Ib. of lead or lead alloy pipe, 
or one of three named combinations 
may be used. The 100-lb. pressure 
limitation in the use of steel service 
pipe no longer exists. Under the 
amendment any kind of pipe except 
copper may be used for services. 
These changes make it possible to 
maintain sound minimum practice in 
installing water pipe of adequate size 
so that service for fire protection may 
not be hampered. Earlier in the pe- 
riod of the war when cast-iron pipe 
was tighter, it was necessary to place 
very close limitations on pipe sizes for 
such connections. 


Automatic Priorities 

Order U-1-h (published in Decem- 
ber 1943 JouRNAL) permits extensions 
of utility service to certain industrial, 
commercial or other specially desig- 
nated types of consumer premises of 
war significance up to $5000 but over 
$1500 for underground construction 


and up to $5000 but over $500 for 


and transportation situations improve. 


Revision of Limitation on Inven- 
tories 


During the last year several changes © 


in limitations on water inventories were 


made. The reduction to 60 per cent of © 
the 1940 base which went into effect | 


October 10, 1942, apparently hurt none 


of the water utilities. 


jections by water utility operators. 
Therefore, the Order was amended on 


May 31, 1943, to revert to the old P-46 — 


base. 
utilities seem satisfied. 


Again, with few exceptions, the 
It should be 


remembered that the order provides for | 


increases in base on pumping plant and 


source of supply materials and equip-— 
ment, proportionate to increases in pro- 
duction; and of course, in exceptional 


cases adjustments in base can be made 


to establish equity. Because of the spe- — 


cial problems of West Coast utilities 
and their distance from manufacturing 
centers, utilities in this area that find 
that present inventory restrictions are 
too severe for safe operation may apply 
for special permission to exceed the 


But the further | 
reduction to the basis of a current _ 
year’s inventory included in the orig- 
inal U-1 Order resulted in strong ob- 


limitations of the U-1 Order. 

Recently, a considerable number of | 
water utility operators have recorded _ 
their disapproval of the limitations in — 
the use of copper under Order M-9- _ 
c-4, administered by the Copper Divi- 
sion; also, disapproval of the plan of 
the Copper Recovery Branch to redis- 
tribute and impound for scrap the cop- | 
per reserve pipe held in excess inven- | 
tory. 

Under CMP Regulation Direction | 
30 (issued on September 21) no K,L 
or M copper water tubing could be | 
produced until the brass mill has re- 


other construction. In general, this 
amendment affects projects which now 
require PD-545 applications. It 
grants an automatic AA-3 priority and 
a CMP allotment number, U-9, and 
will lessen to a great extent the num- 
ber of PD-545 applications which must 
be filed with regional and district of- 
fices of the WPB. 

The policies at the OWU are tend- 
ing definitely toward elimination of un- 
necessary paper work. The record of 
utilities in the conservative use of criti- 
cal material is good. If this record is 
maintained, other relaxations may be 
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ceived specific orders from the WPB 
in writing. (This Direction was sus- 
pended on November 25, 1943.) This 
Direction was intended to assure the 
disposal of copper water tubing in utili- 
ties excess stocks in its present form 
by direct negotiations between the hold- 
ers and the potential buyers. The Wa- 
ter Division has just completed a study 
of the copper situation as related to 
stocks and hence by water utilities and 
the economics of its use as related to 
cost, manpower and good operation and 
we are hopeful that, as the copper situ- 
ation improves, certain relaxations of 
prime importance to the industry will 


be made. 


In presenting the case of several wa- 
ter utilities for special exemptions un- 
der this order, we have always found 
the Copper Division representatives 
sympathetic to your problems. But to 
date, in the light of the existing tight 
situation with regard to copper, that 
Division has been firm in its opinion 
that copper tubing in excess inventory 
was so urgently needed in the interest 
of the war effort that relaxations in 
the Order, other than those for repairs 
and for goosenecks, should not be 
made. While the Water Division has 
no jurisdiction over this copper limi- 
tation order, it is always ready and 
willing to co-operate with any water 
utility, where, because of special con- 
ditions involving safety and _ public 
health, it feels that special exemptions 
from the order are warranted. 

In a few instances water utilities 
have found that the limitation in the 
use of copper sulfate to 1500 Ib. per 
quarter worked a hardship in connec- 
tion with algae control. The impor- 
tance of this chemical for use by water 
utilities especially in areas where pro- 
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lific growths occur in reservoirs is rec- 
ognized by the Chemicals Division of 
WPB but the storage of large stocks 
of this chemical must be discouraged. 
That Division gives assurance that 
where the present limitations are too 
severe, relaxations will be made on rec- 
ommendation of the Water Division. 
It is suggested that where special con- 
ditions exist, water utilities operators 
concerned make known their special 
needs for this chemical in a letter to 
the Water Division. Such requests 
will be given prompt consideration. 

In regard to new construction and 
major extensions of existing proper- 
ties, the strict policy of limiting mate- 
rials for this work to projects essential 
to war production and military and 
civilian needs cannot be relaxed so long 
as the material, manpower and trans- 
portation situations continue to be tight. 
We must, therefore, continue to re- 
quest water utilities to defer all pos- 
sible major extensions and betterments. 
I am sure utility operators will under- 
stand and accept these limitations which 
may mean that for the duration we 
shall not be able to meet long estab- 
lished and normally excellent standards 
which call for considerable duplication 
of equipment and liberal standby serv- 


ice. 
War Hazards Considered Poa 


As to special construction and equip- 
ment for protection against potential 
war hazards, the importance of main- 
taining reasonable fire protection facili- 
ties is obvious and is being supported 
by priority assistance. In the past, in 
connection with new housing there 
were instances where, because of the 
tight material situation, water service 
installations made were not wholly ade- 
quate for proper fire protection. 
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Survey Under Way 

The Water Division is now engaged 
in several activities of special interest 
to all water utilities. During August 
and September, 1943, in co-operation 
with the U.S. Public Health Service, 
engineers of the Division have been 
contacting water utility operators in 
order to obtain information concerning 
current facilities and material require- 
ments for maintenance and plant exten- 
sions. The prime objective of this sur- 
vey was to obtain specific data to sup- 
port the Division’s request for quar- 
terly allocations of controlled materials 
during 1944. It is planned to continue 
these surveys until sufficient basic data 
have been obtained on facilities and re- 
quirements in all cities where war re- 
quirements are important. This will 
also provide a wartime pattern on the 
basis of which material and equipment 
requirements for the entire water in- 
dustry may be forecast with reasonable 
accuracy. The Division has enjoyed 
the fullest co-operation from water 
utility operators in connection with 
these surveys. 

Starting September 15, the WPB 
launched a nation-wide conservation 
program with the coal, petroleum and 
transportation industries participating. 
Task Committees of the various indus- 
tries co-operating in the campaign met 
late in July and outlined practical work- 
ing programs for their industries. The 
report for water utilities was mailed to 
all water utilities in the nation (see 
September JouRNAL, p. 1249). The 
Wartime Activities Committee of the 
A.W.W.A. prepared a_ conservation 
program booklet which was distributed 
to water utilities serving a population 
of 10,000 or more, as a guide in or- 
ganizing and carrying out the conserva- 
tion campaign with their consumers 
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through available local channels. We 
do not want to lower American stand- 
ards of living by unnecessary restric- 
tions on legitimate uses of water, but 
we do want to “use water usefully.” 


Seasonal Campaigns 


Seasonal water conservation cam- 
paigns will be directed toward the re- 
duction of peak load demands. We are 
hopeful that this reduction may reach 
as high as 15 per cent. If it does, it 
should permit the deferment of a very 
considerable amount of normal plant 
expansion projects calling for critical 
materials and equipment urgently 
needed in maintaining war production. 
We are well aware of the special need 
of water for irrigation purposes in 
California and the Southwest and the 
profound influence of rainfall on these 
regions’ water requirements. The Vic- 
tory Garden program has brought out 
a very important wartime use of water 
and deserved support. There is, how- 
ever, much need for intelligent guid- 
ance on the part of water utility opera- 
tors of consumers in the most effective 
way of using water to produce results 
without waste and unnecessary peak 
hour demands on their systems. 


Co-ordinated Campaigns 


I am sure that this conservation cam- 
paign will be given the fullest support 
by all West Coast water utilities. For 
maximum effectiveness we shall co- 
ordinate our water conservation cam- 
paign with those of the power, gas and 
communications utilities. Each utility 
operator should acquaint himself with 
the conservation program being devel- 
oped by other utilities in his city or 
town. 

Since the war began in the fall of 
1939, with some local area exceptions, 
rainfall throughout the nation has 


( 
= 
~ 
: 
oe 
‘> 
te 
eis 
Fz 
7 


40 _ JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


been above normal. We all hope that 
this fortunate state of affairs con- 
tinues. But based on the historical 
record, the probability of continuance 
of abnormal rainfall is not good. 
Rather drought conditions are to be 
expected. This nation’s war effort 
would be seriously affected if we were 
to experience a nation-wide or even 
regional droughts such as those of 
1930 or 1936, which we all remember, 
when 63 and 64 per cent, respectively, 
of the area of the nation was seriously 
affected. 


National Water Supply 

California water utility operators 
need no special warnings from the 
Water Division concerning the serious- 
ness of this potentiality. Should 
droughts of the intensity of those of 
1897-1904 start in 1944 over the water 
sheds serving San Diego, for example, 
remedial relief measures would in- 
volve a very great expenditure of criti- 
cal materials and manpower. 

The U.S. Geological Survey has ad- 
vised the Water Division that the 
water supply situation in general is 
“good to excellent” in California and 
that the immediate outlook in Oregon 
and Washington is most favorable. 
Control reservoirs are well filled and 
substantially above normal. During 
the winter of 1942 and the spring of 
1943, conditions were exceptionally 
favorable for recharge of ground water 
sources. In southern California, how- 
ever, as in other areas, there are still 
many overdeveloped local areas. Water 
levels are reported to be low in the 
Long Beach area. 

Without adequate water supply, our 
war industries could not function as 
they must if we are to win this war 
with a minimum loss of life. Even 
periodic short-term interruptions of 
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water service could seriously interfere 
with important war production, for 
our schedules of production are closely 
integrated. A delay in production of 
parts due to operating interferences in 
one area may affect the assembly of 
important war equipment elsewhere, 
Water shortage to housing areas would 
have a serious effect on labor turn- 
over; water for irrigation is essential 
to the nation’s food program; fire risks 
are much greater in relation to war 
production than most normal industrial 
operation. Finally, and of profound 
importance, is the basic fact that there 
is no substitute for water as there is 
for the service of other utilities. 

For those reasons it is essential that 
ali water utility operators appraise 
their system in regard to its basic 
points of vulnerability in case of pro- 
longed drought; and be prepared with 
an emergency plan of action to meet 
essential war loads in case of drought. 
In case of a wide-spread drought, the 
OWU would be required to seek spe- 
cial allocations of materials and equip- 
ment to meet the contingencies of a 
prolonged drought. 

There are areas in Louisiana, Mis- 
sissippi and east Texas which experi- 
enced serious drought conditions dur- 
ing the summer of 1943. According 
to a recent water resources review by 
the U.S. Geological Survey, during the 
year ending September 30, 1943, areas 
of deficient water supplies, not includ- 
ing areas of heavy pumping for war 
industries, were confined principally to 
northern Maine, southern Florida, 
parts of the south central states, and 
the southern inter-mountain area, in- 
cluding Arizona, New Mexico, and 
southern parts of Nevada, Utah and 
Colorado. Numerous small water 
companies have used J. A. Krug’s 
Administrative Letter (of July 28, 
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1943) to ali utilities to bring to the 
attention of their consumers and the 
local press the need of co-operation in 
the conservation of water for war pur- 
poses. Any utility which desires to 
use this letter may do so if they will 
first communicate with the Water Di- 
vision for clearance. 

Several large water projects in the 
Mountain and Pacific Coast areas, each 
of which, if constructed, would require 
large tonnages of steel, have been de- 
ferred since the war started because 
favorable rainfall conditions have per- 
mitted existing sources to produce an 
adequate supply. Should rain and 
snowfall on these watersheds be sub- 
normal during the winter of 1943- 
1944, the necessary materials must be 
released for water supply construction, 
but this action will lessen war sup- 
plies by that much. Without wanting 
to be an alarmist in this situation, it 
does appear prudent for all to con- 
sider the possibilities of drought emer- 
gencies and to prepare a plan of ac- 
tion to meet them if they should de- 
velop. The OWU will appreciate your 
co-operation in this important pro- 
gram of preparedness. 

It is my firm opinion that the water 
industry throughout the nation and 
particularly on the West Coast, can be 
proud of the way it has maintained 
water supply and service to supply the 
greatest war effort this or any nation 
has put forth. But there is no room 
for complacency, because with a long 
war the strain on the water utilities 
will be a heavy one. We must con- 
tinue to be alert and resourceful. To 
summarize : 

1. The OWU is organized to serve 
you. Its Water Division is anxious 
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to know your wartime problems and — 

to help in any way possible in meet- — 
ing war production and essential mili- — 
tary and civilian needs. =) 

2. All projects which can be deferred 
should be, because the materials, man-— 
power and transportation situations — 
are serious. The cast iron situation | 
has improved, but steel, copper and — 
aluminum are in great demand for war 
production and will continue to be- 
tight. 

3. Water utilities should maintain 
their plants in first-class condition. | 
The OWU through its U-1 Order has 
given utilities ample authority to ob-— 
tain materials necessary to maintain _ 
plant. There is evidence that water 
utilities are not taking full advantage 
of the opportunities this order affords. _ 
Too many project priority applications 
are still being referred to Washington. __ 
Every water utility operating executive — 
should be thoroughly familiar with — 
this order and its recent amendments, 
which reduces substantially the neces- _ 
sity of filing applications for minor 
constructions and consumer service 
connections. 

4. The nation-wide conservation 
program being promoted by the WPB 
deserves the fullest support of all — 
water utilities and should be inte- 
grated locally with the conservation — 
program of related utilities. 7 

5. The potential hazard to war pro-- 
duction, should water utilities be faced 
with operations during a prolonged | 
drought, is a serious one. Every water | 
utility should appraise its plant to de- 
termine points of vulnerability in case 
of drought and plan what special pri- 
ority actions should be taken to obtain 
necessary materials and equipment. 
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WASHINGTON, D.C. 


DEC 29 1943 a 


Mr. Harry E. Jordan 
Secretary 
American Water Works Ps 
500 Fifth Avenue 


New York 18, New York 
ew tor ew tor = 


Dear Mr. Jordan: 


Mr. Gorman has informed me that you have sched- 
uled for publication in the January issue of the 4 
Journal of the American Water Works Association four 
papers describing methods used by California Water 
Yorks in rehabilitating used steel pipe in order that 
steel plate might be conserved for essential war pur- 
poses. 


By their timely cooperation in developing plans 
for rehabilitating used steel pipe, the officials of ; 
the cities of Pasadena, San Diego, Richmond, and San 
Francisco, the Federal Works Agency, and the American 
Concrete Pipe Company not only made unnecessary the 
allocation of several thousand tons of plate steel 
urgently needed for war purposes, but also have rendered 
important service to water consumers in areas where ade- 
quate water supply for war production is most essential. 


Publication of these articles at this time is a 
distinct service to water utilities as well as a timely 
aid to the War Production Board's steel conservation 
program. 


It is another demonstration of tite fine coopera- 
tion which the Office of War Utilities has received © 
from you and members of the American Water Works 7 
Association; and I am deeply appreciative of it. 

ICTORY 


Sincerely yours, 


irector 
Office of War Ut ties 
42 
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HE War Production Board in Au- 

gust 1942 rejected an application 
of the Metropolitan Water District of 
Southern California for 3500 tons of 
steel plate for use in the construction 
of a 12}-mi. pipeline extension to its 
Orange County feeder from Santa Ana 
to Corona del Mar for delivery of wa- 
ter to the recently annexed area known 
as the Coastal Municipal Water Dis- 
trict lying along the coast including the 
city of Laguna Beach. It was neces- 
sary for the Metropolitan Water Dis- 
trict to make every effort to build a 
pipeline as soon as possible to supply 
this area, as the salt water intrusion 
threatened to render its supply unfit 
for domestic use. In October 1942, 
the WPB approved the District’s ap- 
plication covering the salvaging of an 
existing pipeline and the use of ap- 
proximately $6500 of critical materials 
for the construction of a 124-mi. pipe- 
line. 

Pasadena, one of the District mem- 
ber cities, had 11 mi. of 36-in. steel 
pipeline in the ground extending from 
Morris Reservoir in San Gabriel Can- 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by Robert B. Diemer, Chief Opera- 
tion and Maintenance Engr., Metropolitan 
Water District of Southern California, Los 


Angeles, Calif. 


The Removal, Reconditioning and Installation 
of 36-Inch Steel Pipe by the 
Metropolitan Water District of Southern California 


By Robert B. Diemer 


yon to Pasadena. 


This of 
f-in. and welded steel plates, 


was built in 1934. It had not been in 
use since 1941 when the Metropolitan 
Water District took over control of 
Morris Reservoir and was ready to 
serve Pasadena from its distribution 
system which passed through the city. 
The District arranged for the purchase __ 
from Pasadena of the 36-in. steel pipe-_ 
line in place after it was determined 
that the pipe, with proper conditioning, — 
could be adapted for use in the Orange — 
County feeder extension. 

The soils along the location where 
the pipe was to be installed were mostly © 
highly corrosive, making it necessary _ 
that the pipe be adequately protected | 
with an exterior coating. The pipeline, - 
when installed by Pasadena, was giv a 
an asphaltic coating interior and ex- 
terior with minimum thickness of ~gin. 
Although the old coatings were in fair 
condition in some places, it was de- _ 
cided that no attempt would be made | 
in the removal of the pipe to save these _ 
coatings. The specifications provided 
for the removal of the old coatings and 
the application of coal-tar enamel coat- : 
ing 3%; in. thick on the interior and } in. 
thick on the exterior, with a 3-in. armor | 
coat of gunite over the exterior coating — 


of enamel. > 
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Fic. 1. Dragline Excavation in San Gabriel Fic. 2. Excavation With Trencher. Re- 
Canyon and Removal of Pipeline moval of Pipe in Monrovia 


_ Bids were received on November 24, leading from a small regulating reser- 
1942, covering the removal, recondi- voir to the Laguna Beach main near 
tioning and installation of 11 mi. of | Corona del Mar. Five bids, ranging 
this steel line together with 14 mi. of | from a low of $798,000 to a high of 
centrifugally spun concrete pipeline $1,290,000, were received. The Ameri- 


Fic. 3. Cutting Upper Half of Pipe With Fic. 4. Pipe Cut at Old Weld Ready for 
Acetylene Torch Lifting From Trench With Crane 
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Fic. 5. Pipe Being Lifted at Free End for 


Removal From Trench 


can Pipe & Construction Co. of South 
Gate, Calif., was the low bidder and 
received the contract. The work was 
to be completed by October 31, 1943. 

The contractor started work on the 
removal of the pipe in January 1943. 
A very small crew with little expense 
removed 4000 ft. of the pipe which was 
supported on piers in a 6-ft. tunnel. 
The remainder of the line, one half in 
private right of way and the other in 
public highways or city streets, was in 
a trench with cover varying from 3 to 
20 ft. (Figs. 1-2). 

The contractor used two crews, one 
excavating mostly in private right of 
way in the San Gabriel channel with a 
2}-cu.yd. dragline, and the other in 
public streets with a trenching machine. 
Care was taken in the excavation and 
removal of the pipe to protect it from 
damage. Small labor crews were used 
with each machine to remove the mate- 


Fic. 6. Pipe in 90-Ft. Se 


Being Lifted 
From Trench 7 


rial directly over the pipe, to make cuts 
in old welds in sections varying from 
30 to 120 ft. in the trench and into 
30-ft. lengths for loading onto the 
trucks. As soon as the pipe was un- 
covered, a welder entered the open end - 
of the pipe and cut the lower half of 
the next joint with an oxyacetylene cut-— 
ting torch and cut the upper half of 
the joint from the outside. The pipe — 
was then removed from the trench by © 
the dragline or truck crane. To protect _ 
the pipe from damage during excava- 
tion with the dragline, the two center 
teeth were removed from the bucket _ 
(Figs. 3-4). 
Good progress was made by the 
dragline, although at times, on the il 
crossings of the San Gabriel river, — 
many boulders were encountered and } 
pumping was necessary to dewater the _ 
trench to permit cutting of the pipe. 
In some sections it was found that the © 
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Stock of Salvaged Pipe in Yard 
Ready for Reconditioning 


water in the trench facilitated the re- 
moval by floating the pipe when it was 


possible to dewater the pipe at low 
places in the line. Because of inter- 
ference with utilities and restriction of 
space in city streets, excavation with 
the trencher progressed much more 
_ slowly than with the dragline. The re- 
moval of 56,000 ft. of pipe was com- 
pleted on July 17, 1943 (Figs. 5-6). 
Observations made at the trench dur- 
ing the removal of the pipe often re- 
vealed corrosion pits in the exterior of 
the pipe due to holes in the coating 
caused by the pipe resting on large 
rocks or boulders. In many cases it 


was noted that tree roots were deeply 
imbedded in the coating often extend- 


Fic. 8. Burning off Old Asphalt Coatings 


ing through coating to the steel. Al- 
though the specifications under which 
the pipe had been installed required a 
sand backfill of 6 in. around the pipe, 
it is evident that in rocky material, as- 
phaltic or coal-tar enamel coatings 
should be protected by a more positive 
exterior coating. 

As soon as the pipe was removed 
from the trench it was hauled on trucks 
a distance of 30 mi. to the contractor’s 
plant at South Gate, Calif., for recon- 
ditioning. The contractor had set up 


a very efficient plant to do this work 
(Fig. 7). The specifications required 


Fic. 9. Squaring Ends of Pipe With Cut- 
ting Lathe. Approximately + in. was 


Trimmed From Each End of the Pipe 


that the old coatings be removed, that 
the pipe be sandblasted and given a 
coal-tar enamel coating 35 in. thick on 
the interior and ¢ in. thick on the ex- 
terior, with a }-in. gunite coating over 
the exterior enamel, and that the pipe 
be electrically welded in the field. Be- 
cause of the scarcity of experienced, 
pipeline welders, the contractor pro- 
posed a change of plan substituting a 
lock-joint assembly with rubber gasket 
in place of the welded joint, so that 
field welding could be reduced to a 
minimum. This change consisted of 
welding a steel ring on the spigot end 
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Fic. 10. Welding Spigot Ring to Pipe 


with a groove for a round rubber gas- 
ket to fit against the bell of the adjoin- 
ing pipe section. The welding of the 
spigot rings to the pipe was done at the 
plant. 

Reconditioning of the pipe was 
started in June 1943, when the plant 
was ready to go on production. The 
first operation was to remove the as- 
phaltic coatings by burning. Two 
burning racks, consisting of 2 steel 
rails spaced 18 ft. apart elevated about 
18 in. above the ground, were used to 
support 6 sections of pipe, providing 
space for air circulation and for ac- 
cumulation of the residue from outside 
coating as it dropped from the pipe 
which was heated internally. Torches 
using diesel oil were shoved through 
each pipe, burning the interior coating 
and heating the pipe so that the exte- 
rior coating sloughed off. Care was 
taken so that the heat from the residue 
on the ground did not overheat the 


pipe causing out-of-roundness or sag- 
ging of the pipe (Fig. 8). 

Following the burning, two men with 
acetylene torches trimmed the rough 
edges of both ends of the pipe and re- 
moved the section of spigot left in the 
bell at the time the field cut was made. 
The ends were then squared in a lathe. 
Approximately } in. was trimmed from 
each end of the pipe. This was fol- 


lowed by grinding the longitudinal 
welds smooth on the bell and spigot 
ends with an air-driven grinding wheel, 
2 in. on the bell and 5 in. on the spigot. 
This was necessary for the belling op- 
eration and the welding of the spigot 


Fic, 11. General View of Shotblast, Prim- 


ing and Enameling P 


12. Priming Pip 
Enameling 
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Fic. 13. Application of Interior Enamel 
Lining. Note Troughs Entering Each End 
of Pipe and Kettles on the Right 


Fic. 14. 


Application of Exterior Enamel 
Lining 


ring to the pipe as well as the joining of 
the bell and spigot in the field. Pipe 
out-of-round or dented was then put 
through a rolling machine such as is 
used for initial rolling of steel plates 
(Fig. 9). 

The pipe was then sent to the weld- 
ing rack where a new spigot ring was 
welded to each section of pipe. Weld- 
ing of the spigot ring on the outside 
only was required on the larger num- 
ber of sections. Both inside and out- 
side welding, however, were required 
on 300 sections of ;;-in. plate where 
the pressure exceeded 240 psi. After 
welding on the spigot ring, the pipe 
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ends were corrected for roundness and 
small dents by the use of a 50-ton hy- 
draulic press. Following this, the pipe 
was belled to the required diameter of 
374 in., which was 4 in. more than the 
original bell. Then the pipe was sub- 
jected to a hydrostatic test pressure of 
250 psi. for the double-welded and 150 
psi. for the single-welded spigot rings. 
This test was not a part of the speci- 
fications, which required hydrostatic 
testing at operating pressures after in- 
stallation of the pipe, but was neces- 
sary because of the use of shop-welded 
lock-joint rings in lieu of the originally 
specified lap joints welded in the field. 
The plant test revealed many leaks in 
the spigot ring welds, probably due to 
inexperienced welders. Leaky welds 
were chipped out, rewelded and the 
section retested (Fig. 10). 

The pipe section was next put 
through the shotblasting plant (Fig. 
11). Pipe was put on an electric- 
driven carriage with adjustable speeds 
rotating the pipe 8-10 rpm. and carry- 
ing it longitudinally across fixed noz- 
zles 2 or 3 in. per revolution. Four 3%- 
in. nozzles were used, spaced 8 in. apart 
on both inside and outside of the pipe, 
operated at 65-110 Ib. air pressure, us- 
ing 50 per cent each of No. 30 and No. 
50 steel grit. The time required for 
each pipe to pass through the shotblast 
depended on the condition of the pipe 
after burning of the original coatings. 
The average time in the shotblast was 
25 min. As soon as the pipe was re- 
moved from the shotblast, an inspec- 
tion was made and pits of depths + in. 
or greater were marked out for weld- 
ing. The interior was in excellent con- 
dition but the exterior showed appre- 
ciable pitting. Although an average of 
6 small pits per section was found in 
1878 of the 30-ft. sections, the steel 
was put in a condition almost as good 
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as new by welding the pits and grind- 
ing off the weld material to the face 
of the plate so that a uniform thickness 
of enamel could be applied (Fig. 12). 

Most of the pits were found to be in 
the bottom of the pipe where the coat- 
ing had been punctured by rocks and 
boulders. Many badly corroded sec- 
tions were taken from the trench in the 
city of Monrovia where the soil was a 
decomposed granite. The large amount 
of corrosion found in the pipe in this 
area is contradictory to the general be- 
lief that the soils along the foothills 
west of San Gabriel canyon are non- 
corrosive. 

Following the welding of the pits, 
both sides of the pipe were primed 
with coal-tar primer by use of spray 
guns fed from a 15-gal. pressure pot 
equipped with a continuously operating 
air-powered agitator. Sufficient space 
for 25 pipe was available to provide a 
minimum of 24 hr. between the prim- 
ing and the application of the coal-tar 
enamel coatings. The enamel for the 
interior coating was heated to applica- 
tion temperature of 490° to 500°F. in 
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F 
Electrical Sparker at Far End of Pipe — 
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16. Guniting {-in. Reinforced Mortar 


Coat Over Exterior Enamel Coating 


Fic. 17. General View of Finished Pipe in 


Yard; Enameling Plant at Left 

ity each. The enamel was then trans- 
ferred from the kettles to the pipe by 
means of two V-shaped troughs 15 ft. 
in length mounted on manually pro- 
pelled carriages permitting entry from 
each end into the pipe revolving at 65 
rpm. The pipe was rotated at this 
speed for 3 min. after dumping the 
enamel from the troughs. The interior 
coating had a thickness of ;'; in. with 
a permissible variation of plus or minus 
yz in. The 4-in. thick exterior coating 
was then applied in two layers. The 
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Fic. 18. Brush Coat Mortar Machine 
- Perfected by Contractor Applying Mortar 
Coat in Lieu of Gunite 

- enamel, heated in two kettles of 5-bbl. 
capacity each, was applied to the exte- 
rior of the pipe from an electrically 
powered carriage traveling parallel to 
the pipe section at 7 fpm. while the pipe 
was rotated at 12 rpm. Two trips of 
the carriage were required to obtain the 
specified thickness. The pipe coatings 
were tested for holes or thin spots in 
the enamel with electrical testing 
brushes. One barrel of enamel weigh- 
ing approximately 600 Ib. was used per 
30-ft. pipe (Figs. 13-15). 

The contractor perfected an enamel 
cutting machine so as to eliminate con- 
siderable cutting by manual labor. 
This machine consisted of three cables 
rigged up to a 7.5-hp. electrically-driven 
winch. The cables were placed equi- 
distant around a stripped drum of 
enamel and pulled through the drum, 
cutting it into four parts. These were 
then cut into smaller pieces with an 
axe for use in the kettles. 

After enameling, the pipe was moved 
to the gunite rack where a }-in. coating 
of gunite was applied to furnish a pro- 
tection to the enamel coating. In order 
to comply with the order of WPB that 
use of critical materials be held to a 
minimum, the District specifications re- 


Fic. 19. Placing Wire on Mortar Coat 
Prior to Application of Second Coat With 
Brush Coat Machine 


quired that the gunite be placed with- 
out reinforcing mesh. The contractor's 
operations revealed that unreinforced 
gunite could not be applied satisfac- 
torily over the enamel. In June 1943 
this condition was reported to the War 
Production Board and application for 
the use of 2-in. & 4-in. 13-gage steel 
mesh was approved by the Board for 
use in the gunite coating. Before ap- 
plying the wire mesh, a flash coat of 
gunite + in. thick was applied over the 
enamel to prevent the wire mesh from 


Fic. 20. Truck Loaded With Four 30- 
Ft. Sections of Pipe Arriving at Trench 


for Installation 
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penetrating the enamel and impairing 
its insulating value. In order to keep 
up a daily average of 25 pipe sections, 
the contractor was required to use 2 
gunite machines. This was due to the 
scarcity of experienced gunite men, for 
on previous work done by the District’s 
contractor one crew accomplished the 
same amount of work (Figs. 16-17). 

To eliminate labor problems, the con- 
tractor, at the beginning of the plant 
operations, experimented with a brush 
coating mortar machine to apply a mor- 
tar coating in lieu of guniting (Fig. 
18). The mortar applied by this ma- 
chine was a 34:1 mix with a water ce- 
ment ratio of 0.61. The mortar was 
applied to a revolving pipe from a car 
traveling parallel to the pipe. Mounted 
on the car was a $-cu.yd. hopper, fed 
from an overhead mixer and a screw 
feed 5 ft. long having a 12-in. diameter 


Fc. 2, 


Pulling Pipe Into Place With 
Sling, Rachet and Cable 
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Fic. 22. Placing Form for Mortar Collar 
to Cover Enamel Coating at Joints 


at the receiving end and 8-in. diameter 
at the discharge end, to which the mor- 
tar was fed manually. A 10-hp. motor 
operated the screw feed which dis- 
charged into a pair of oppositely ro- 


tating meshed 10-in. diameter steel 
brushes, 8 in. wide, traveling at a 


peripheral speed of 5000 fpm. These 


Fic. 23. Manhole Structure Salvaged and 


Installed at the Newport Bay Blow-off 
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brushes, set 18 in. from the surface of 
the revolving pipe with their axes hori- 
zontal, propelled a flat stream of mor- 
tar against the pipe revolving at 20 
rpm. The thickness of the mortar 
coating was regulated by the speed of 
the traveling car. The }-in. flash coat 
was applied by operating the car at a 
_ rate of 9 fpm. The pipe was then 
_ wrapped with the wire mesh and the 
second coat of 4 in. applied by operat- 
ing the car at 44 fpm. A coating of 
excellent quality was obtained by this 
method which was used on one-third 
of the pipe sections. 

Water curing of 14 days was re- 
quired on all pipe after the gunite or 
mortar had been placed. 

The installation of the pipe in the 
field did not offer any particular diffi- 
culties. Lack of experienced labor se- 
riously retarded progress. The sub- 
stitution of the rubber lock joint in 
place of the welded field joint expe- 
dited progress as experienced welders 
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for pipeline work were not available, 
A few welded joints made in the field 
developed leaks, making it necessary to 
dewater the line, chip out the welds 
and reweld. The specifications re- 
quired enameling of both the inside 
and outside joints. In order to obtain 
a satisfactory enamel coating on the 
outside unaffected by temperature 
changes before the pipe was backfilled, 
it was necessary to place bulkheads in 
the line at manholes spaced about 1500 
ft. apart and fill the section with water 
to keep the change in temperature to 
a minimum. A flexible form was used 
for placing the mortar coating on the 
exterior of the joints after the enamel 
coating had been tested. Coating of 
the inside joints was done after the 
final leakage tests under operating pres- 
sure were made on sections of the line 
and the line dewatered. The tests re- 
vealed a loss 30 per cent of the allow- 
able 500 gal. per mile of 36-in. pipe 
during a 24-hr. period (Figs. 19-23), 
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A FEW years ago the Riverside Mu- 
nicipal Water Department devel- 
oped a method for reconditioning and 
protecting some 5500 ft. of 36-in. and 
1850 ft. of 30-in. steel pipe. These re- 
marks, in general, apply to the particu- 
lar conditions as found and observed 
during the reconditioning job which 
was carried on by the department. 

The pipeline to be reconditioned was 
laid in 1927 and constructed of ;';-in. 
steel plate, having butt-welded longi- 
tudinal seams and lap-welded circum- 
ferential joints; it was protected ex- 
ternally by mesh reinforced gunite and 
internally no coating had been applied. 

The first inspection made of the in- 
terior of this pipe in March 1936 gave 
evidence, generally, of mild tubercula- 
tion and pitting over the entire surface. 
The second inspection, made May 1939 
at a different location, showed similar 
results and proved the advisability of 
proceeding with the work. 

The footage of pipe reconditioned is 
of no great magnitude but the method 
of procedure and accomplishment is of 
some general interest. The specifica- 
tions, as adopted by the Board of Pub- 
lic Utilities, required the department to 
install all necessary outlets to the pipe, 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by L. W. Grayson, Supt., Elec. Light 
and Water Depts., Riverside, Calif. 
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to sandblast and furnish all ventilation __ 
and electricity for lighting, while the | 
mechanical scraping and application of | 


the protective coating were to be con-— 
tracted. A contract was let to the 


Flexible Sewer Rod Equipment Co. on — 
December 15, 1939, for the mechanical 
scraping of the pipe and a contract was © 
entered into on January 12, 1940 with 


The Walter Ferem Co. for the applica-_ 
tion of the coal-tar enamel. 


As this pipeline constituted the main 
feeder line between the largest distribu- — 


tion reservoir and the City, it was nec-_ 


essary that the work be completed in| 
as short a time as possible and during _ 


the season of the year when light con-— 
sumption might be expected. Thus the 


supply could be maintained by pump- — 
ing from wells directly into the sys- 
tem, eliminating the major portion of — 
the storage supply, as well as the main — 


water source. 


Eight-inch pass holes and 20-in. 


manholes were welded to the pipe while | 
still in service to help minimize the — 


outage time. A maximum distance of 


1000 ft. between manholes, and 300 ft. — 


between pass holes or adjacent man- 
holes, was the standard. Flange con-— 


struction was used in the design of | 
reinforc- 
ing pads were welded in place around — 


these outlets and, in addition, 


the manholes. 


The pipeline was dewatered on Jan-— 
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 uary 15, 1940. The necessary cuts 
were made for the introduction of the 
_ mechanical scrapers and the installation 
of the necessary riser pipes, and on 
_ January 18, the first pass was made 
_ through the 36-in. pipe with the 
_ scraper. The scraper had to pass two 
— 90-deg. ells in the route of the pipe— 
one a 36-in. radius, the other a 9-ft. 

radius. This was accomplished by 
- means of a special pilot attached to the 
front of the scraper. Passing the 
_ short radius ell was completely suc- 
cessful, and it was decided, after sub- 
--- sequent inspection, that a second pass 

with the scraper would be advisable. 
A third leaf was added to each blade 
of the scrapers, thus increasing scraper 

tension. 

7 After the two passes, all tubercula- 
tion was cleared away from the inside 
of the pipe and it was ready for the 

sandblasting. 
In scraping the 30-in. pipe the same 
tools were employed except that smaller 
diaphragms were used on the pushers, 
; one leaf of each scraper was removed, 
and the tool entered into the 30-in. pipe. 

It was interesting to observe the 
pressure required to move the tool 
through the pipe—25 Ib. to start the 
tool and from 20 to 25 Ib. to keep it 
progressing satisfactorily through the 
pipe. Only one passing of the tool was 
required through the 30-in. pipe, due 
mainly to the increased pressure of the 
scrapers as used. 

No attempt was made at any stop- 
page of the tools at the end of the 
pipe; they were allowed to come en- 
tirely free of the open end of the pipe. 
However, consideration was given to 
the admission of adequate air to pre- 
vent pipe collapse. 

Having completed the mechanical 
scraping, the next step was to test the 
newly developed sandblasting equip- 
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ment for mechanically blasting the in- 
terior of the pipe. 

A rather poor start was made with 
the machine as first designed and after 
the second trial it was decided to alter 
slightly the method of abrasive feed in 


the machine. When these changes 
were completed, favorable progress 


was made on the blasting and satisfac- 
tory results obtained on January 27, 
On January 28, sufficient pipe was 
ready and the protective coating was 
started. This coating was standard 
water works coal-tar enamel protective 
coating, supplied by the Barrett Divi- 
sion, Allied Chemical & Dye Corp,, 
N.Y., consisting of a first coat of 
primer, and a daubed coating of coal- 
tar enamel. 

Good progress was made on _ the 
blasting which was completed on Feb- 
ruary 16. With the completion of the 
enameling on March 1, the subsequent 
return of the section of pipe to service 
took place on March 7. 

The decision to do the mechanical 
scraping prior to sandblasting involved 
several factors. Insofar as the design 
of the shotblasting machine was such 
that it was self-contained to the extent 
of complete salvage of abrasive mate- 
rial within the pipe, and required only 
a hose line for compressed air and a 
cable line for electric power to run 
from the machine to the ground sur- 
face, it was desirable to remove, as 
much as possible, the foreign  sub- 
stances—mainly tubercules—from the 
pipe before blasting. 

The anticipated cost of the mechani- 
cal scraping was far below the actual 
cost and required considerably less time 
than would be to remove 
spent abrasive materials from the pipe. 
The development of the mechanical 
sandblasting equipment is no more than 
a desirable method of closer approach 
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to a satisfactory blasting job. One 
must remember that the surface to be 
blasted was not a smooth, flat surface 
as is encountered in the blasting of 
newly fabricated pipe, but carried pits, 
by actual measurement from the mer- 
est beginning up to and including one 
pit through the entire thickness of the 
steel wall, being 3°; in. in depth, with 
a majority of pits checking between 
047 in. and .063 in. In the opinion of 
the officials of the department, as well 
as those from other water departments 
familiar with this type of work, how- 
ever, completely satisfactory results of 
the blasting were obtained. 


Economical Coating 


It is felt, to a certain extent, that 
the greatest achievement was in suc- 
cessfully and economically coating the 
interior of a steel line in place, after a 
method which has been proven by its 
use on newly fabricated pipe but never 
before, insofar as we have been able 
to ascertain, to a pipe in place, and, at 
a cost of approximately 20 per cent of 
the replacement estimate. 

The construction of the mechanical 
scraping device, as furnished by the 
Flexible Sewer Rod Equipment Co. of 
Los Angeles, was composed of six sec- 
tions, each approximately 30 in. long 
and operating in the pipe in the follow- 
ing order: the pilot, a pineapple,* a 
pusher, two pineapples and a pusher. 
The center portions of each section 
were of fabricated steel approximately 
10 in. in diameter with the end of each 
center section convex in shape to ob- 
tain flexibility. Attached to the front 
end of the pilot (radially) were spring 


* A colloquial term to describe a pineapple- 
shaped portion of the cleaning unit which is 
designed to develop the forward thrust of 
the equipment. 


steel bars to keep the front end of the 
device following, as nearly as possible, 
the center of the pipe and to facilitate 


the passage of the unit around the el- — 


bows. Three rings of flat spring steel 
scraper blades, the ends of which were 


ground to the curvature of the pipe, 


were attached to the center position of 
the pineapple. 
end of the pusher was one circle of 


single leaf scraper blades backed up — 


with straight blades which, with spe- 
cial castings on the end of each straight 
blade, formed the actual support for 
the triple thickness rubber piston head, 
the center of which was supported by 
the center portion of the pusher. 

As each unit of the scraper was 
placed in the pipe a flexible steel cable 
was threaded through the center and 
this cable attached to a truck was used 
to pull the units into place. After 
all units were installed in the pipe 
the cable was pulled through, snug 
against the front end of the pilot, and 
a heavy coil spring was then placed on 


the tail end of the cable and the various © 


units secured together as one. 


The water was then started into the — 


line and as the head reached the re- 
quired pressure, the machine moved 
forward. At all times the machine 
could be located as it worked through 
the pipe, by the sound and by slight 
vibrations of the ground surface which 


were very noticeable as the speed | 


changed, traveling slightly faster on 
downgrades and slower on upgrades, 
due mainly to the load carried by the 
machine on the upgrades and by the 
water ahead of the machine on the 
downgrades. 

There was no opportunity to deter- 
mine the quantity of substances re- 
moved from the pipe as the afterflow 
of water carried practically all into 
storm drains. But in the water flowing 
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on the street surfaces immediately ad- 
_jacent to the pipe discharge end, the 
. 1 refuse was approximately 6 in. deep 
- over quite an area. 


Efficient Equipment 


In general, the design of the sand- 
_ blaster consisted of a specially designed 
pressure hopper, mounted near the 
center of the apparatus, containing the 
_ abrasive material under pressure. Two 
Vari-Drive, 1-hp. 3-phase electric 
- motors furnished the motive power and 
were mounted base to base near the 
back of the machine; one motor being 
used to propel the machine, and the 
other to rotate the revolving nozzle. 
As the travel of the machine at a 
low speed meant considerable gear re- 
duction, the final drive was made by 
attaching a chain to a front wheel. 
Likewise, the nozzle, consisting of a re- 
volving bracket journaled on a fixed 
hollow shaft, was driven through the 
necessary gears by chain, thus rotat- 
ing the bracket, causing flexure of the 
~ hose and controlling the striking angle 
of the abrasive traveling in a helical 
path on the pipe surface. A standard 
#-in. Norbide-Pangborn blasting tip, 
‘mounted in a special holder and bear- 
ing which allowed the tip to rotate 
freely in the bracket, was used in the 
revolving nozzle. 

It is readily understood that by the 
use of Vari-Drive motors, the travel 
speed of the carriage as well as the 
rotating speed of the nozzle, could be 
changed to meet conditions that ex- 
isted in the pipe, making it possible to 
obtain very satisfactory results with a 
high degree of efficiency. 

From the machine to the surface 
equipment a l-in. air hose and a 6- 
conductor cable were used and fed to 
the pipe from a construction shack, as 
the machine progressed in the pipe. 
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The 6-conductor cable allowed suff- 
cient conductors for lighting at the ma- 
chine as well as adequate signal system 
and positive grounding. 


Time Element 


A 210-cu.ft., inner-cooled, two-stage 
air compressor supplied the air through 
an auxiliary cooling coil and a moisture 
eliminator to the equipment. As each 
section was blasted, the cable and air 
hose were disconnected from the ma. 
chine and pulled from the pipe at the 
same time being returned to the con- 
struction shack, and thus with the com- 
pressor and other equipment moved 
forward to the next outlet. 

The minimum time required for this 
move, from the time the machine 
stopped until it was again in opera- 
tion, was found to be approximately 
30 min., with an average time of a 
proximately 45 min. 


Working Schedule 


The blasting was carried on over a 
24-hr. schedule, composed of three 
shifts working five days a week, each 
shift consisting of four men: one man 
in general charge; an operator, operat- 
ing the sandblast machine traveling on 
a small dolly trailer with the machine 
in the pipe; a loader working in front 
of the blaster and reloading the spent 
abrasive material to the hopper after 
each successive run; and a_ tender 
whose duties consisted of taking care 
of the compressor and other surface 
equipment. 

Due to the injector action of the 
release of compressed air within the 
confines of the pipe, no ventilation was 
required while blasting. It was neces- 
sary, however, to ventilate during load- 
ing periods, particularly in case of re- 
verse air currents. It was necessary 
that the loader be equipped with ade- 
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quate dust respirator and gas-type wa- 
ter goggles, and that he wear coveralls 
banded at the ankles and wrists and 
fitting fairly snug at the neck. 

Daily footage blasted varied with 
the number of moves and amount of 
material removed, with a maximum 
during any 24-hr. day of 784 lin.ft. of 
36-in. pipe, an average throughout the 
job of 20 *+. per hr., including the time 
of hand blasting of elbows and other 
specials. This resulted in a cost con- 
siderably below the normal blasting 
charges and at the same time gave a 
uniformity of work almost impossible 
to achieve by any other available 
method. 


Dust Nuisance 


Throughout the entire work of blast- 
ing, 50-mesh angular steel grit was 
used with a total of 2700 Ib. for the 
54,000 sq.ft. of surface blasted. ‘The 
amount of reclaiming was exceedingly 
high; for each square foot blasted, 5 
lb. of steel grit were used, and an 
actual loss of 1 lb. per 20 sq.ft. of area 
blasted, or a recovery of 99 per cent. 

As the blasting progressed along the 
pipe, the work was carried into fully 
improved residential property, and it 
became apparent that the dust carried 
from the pipe by the air would become 
a nuisance. In order to eliminate this, 
a 12-ft. square < 6-ft. high frame was 
built with papered roof and a cloth 
mesh on four sides, with a water spray 
to keep the cloth mesh washed. Hence, 
it was possible to trap approximately 
75 per cent of the emitting dust and 
carry it away with the water stream. 
Heavy dust accumulated in the invert 
of the pipe, at times in excess of 2 in. 
in depth, and had to be removed at 
intervals varying from 12 to 24 hr. 
At the same time a complete change of 
abrasive material was made so that the 
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excess dust might be removed and the 
abrasive returned cleaned into the 
machine. al 

The specifications for the coal-tar — 
enamel and primer were, in general, © 
the same as the standard A.W.W.A. — 
specifications 7A.5-1940 for coal-tar- 
protective coatings for steel water 
mains, as specified under Type A Coal- 
Tar Enamel. It was found advisable — 
to place a minimum time of 24 hr. — 
after application of the primer, prior — 
to enameling. 

The enamel for the line was heated — 
by the usual method of closed portable | 
enamel kettles to a temperature of — 
525°F. It was then drawn into in- 
sulated buckets and carried to the ad- 
jacent pass hole where specially de- 
signed funnels were used, enabling the 
passer inside the pipe to hook the re- 
ceiving bucket to the lower end of the 
funnel. The hot enamel was poured © 
through the funnel to the bucket in _ 
the pipe and passed to the enamelers. _ 
Two enamelers, two passers and one 
kettleman made up the crew. ; 

The enamel was applied to the 
primed surface of the interior of the 
pipe with Tampico daubers in a pro- 
gressive, shingle fashion, using longi- — 
tudinal strokes so that each row of 
brush strokes overlapped those of the 
preceding row as well as the preceding © 
stroke, with the finish coat having a _ 
minimum thickness of jg in. The 
enameling completed the interior sur- _ 
face was tested for pinholes and voids _ 
by means of an electrically energized 
detector brush. All holes found were © 
repaired, followed by a second test 
with the electrical detector and a suc- 
cessive patching of openings through 5 
the enamel. 

The ventilation for the application — 
of the enamel was accomplished by _ 
means of bulkheading the section 
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where the enamelers were working. 
Bulkheads were made of a diaphragm 
of waterproof canvas, supported and 
held by an inflated inner tube, after 
which electrically-driven blowers, two 
per section, of 1200-ft. capacity each, 
furnished the necessary amount of 
ventilation. 

An excessive, as well as an insuffi- 
cient, amount of air apparently both- 
ered the enamelers. This was due to 

the high velocity which drove the smoke 
from the enamel into their eyes and 
faces. 

After the enameling was completed, 
the line was thoroughly cleaned of all 
loose foreign substances, flushed and 

filled with heavily chlorinated water, 
maintaining a high residual at the end 
of 20 hr. The line was again flushed 
and returned to service. After the 
main was returned to service the dis- 
turbed and removed sections of the 
gunite exterior coating were replaced. 

Because anticipated atmospheric tem- 
peratures were expected to range from 
the low 30’s to the high 90’s, it was 
necessary that the surface of the pipe, 
during the period from the time just 
prior to blasting until the application 
“ of the enamel, be kept free of moisture. 
_ Although there was considerable rain 
during the course of this work, no 
trouble, due to condensation within 
_ the pipe at any time, was encountered. 

Nor was the work delayed because of 
_ weather conditions; it was only neces- 
sary to build temporary shelters for the 
blowers, the open outlets to the pipe, 
the enamel kettles and other appur- 
tenant equipment. 
To observe the reaction of time 
on the project, several water works 
officials and engineers from southern 


California, made an inspection of a 
section of the pipe on May 16, 1941. 
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The opinions resulting from this in- 
spection were that the enamel appeared 
to be in the same condition as when 
applied, apparently maintaining an ex- 
tremely good bond to the pipe surface 
and giving every indication of insur- 
ing the reconditioning work as a 
method satisfactory to prolong the use- 
ful life of the pipeline so treated for 
a period of many years. 

Since the completion of the River- 
side job, the work of reconditioning in 
place some 4800 ft. of 42-in. riveted 
steel line has been completed for the 
California Electric Power Company, 
substantially the same treatment as 
outlined above with the exception of 
the preliminary cleaning prior to the 
blasting operation. This was accom- 
plished by manual labor using scrapers 
and flushing the residue from the pipe 
at frequent intervals. 

It was the writer’s privilege to be 
in charge of the work from the pre- 
liminary inspection of the line through 
the completion of the reconditioning, 
and to enjoy the interest displayed by 
other water works men during the 
various stages of the work. Their 
opinions indicate that we should ex- 
pect satisfactory results from the com- 
pleted work, having been able to secure 
satisfactory bond to the steel surface 
coated by the rather novel method of 
sandblasting. 

Sincere appreciation is expressed to 
Mr. Harry Hayes, Asst. San. Engr., 
Bur. of Water Works & Supply of 
the Dept. of Water & Power, City of 
Los Angeles, who, at the time of the 
reconditioning work, was in charge of 
the protective pipe coating laboratory 
of the Specifications Section for the 
Bureau; and to the members of his 
staff, for their valuable assistance in 
carrying out this work. 
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By Carleton 
HE work to be done consisted of 
getting some 4100 ft. of 24-in. id. 
steel pipe out of the ground and clean- 
ing it, inside and outside, preparatory 
to blasting and enameling. 

The pipe had been in the ground for 
12 yr. and the asphalt coating and lin- 
ing were still live and resilient enough 
to become soft and gummy in the sun. 
However, an application of whitewash 
to the outside of the pipe was found to 
have sufficient cooling effect to keep 
the inside asphalt lining hard and brit- 
tle. The pipe to be cleaned had been 
fabricated in 60-ft. lengths, of @-in. 
plate with a lateral weld. The 60-ft. 
lengths were composed of two 30-ft. 
lengths with a connecting slip joint 
shop-welded ; the field joints being bell 
and spigot and calked with cement. 
To remove the pipe from the trench, 
the cement joints were broken by rais- 
ing and lowering the free end of the 
60-ft. length several times. This 
method did not injure the bell or 
spigot and was much more economical 
than chipping the joint. 

After removing the pipe from the 
ground, the old asphalt coating was 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by Carleton V. Bascom, Dist. Engr., 


San Fernando Valley Section, Water Distr. 
System, Los Angeles Bur. of Water Works 
and Supply, Van Nuys, Calif. 


ield Removal of Asphalt Lining and Coating From 


24-Inch Steel Pipe 


scraped from the outside by use of 
hand scrapers. The pipe was then cut 


into 30-ft. lengths by cutting with acet- 
ylene torch through the slip joint shop 
weld, thereby saving the joint for re- 
fabrication. 

The machine for removal of the in- 
side lining was built on a frame con- 
sisting of a 28-in. piece of 18-in. di- 


Fics. 1-2 


Apparatus for Removing Old In- 
side Lining From Pipe 
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ameter pipe. Sharp-edged wheels were 
set at the lower third of this pipe frame 
at the front and back ends. These 
wheels cut into the old lining or in- 
crustation, helping to prevent the frame 
of the machine from turning in the 
pipe. It was found necessary to add 
about 100 Ib. of lead on the side of the 
frame as an added counter-balance 
against turning (Figs. 1-2). 

The six scrapers used were “Bo- 
rium” tipped for hardness and stagger- 


mounted on individual lever arms. 
f _ These lever arms were pivot mounted, 
three on each of two rotating discs. 
The free end of each lever arm was 
provided with a spring to hold the 
scraper against the pipe surface. Ro- 
tation was supplied by a pneumatic air 
drill, piston type, rated at 420 rpm. 
This drill was mounted in the center 
of the pipe frame and was connected 
directly to the shaft and discs. 

Holes were drilled at proper points 
in the discs for the insertion of pins 
to hold the lever arms away from the 
pipe as it entered the machine. 

A tugger to pull the cleaning ma- 
chine through the pipe was provided, 
consisting of a wheel-mounted winch 
with 4-in. cable, and driven by an air 
_ motor of the same type and capacity as 
used in the pipe cleaning machine. A 
standard 115-cu. ft. compressor 


supplied the air. 


- The crew for cleaning the inside of 
the pipe consisted of four men: a com- 
‘pressor operator, cleaning machine op- 
erator, tugger operator and a hoist op- 
erator. The hoist operator was on the 


7 ; job to load pipe on the trucks and filled 


in his spare time by moving the clean- 
ing machine from one pipe end to an- 


other. Had the hoist not been avail- 


4 j 


Fics. 3-4. Cleaning Machine was Run 
Through the Pipe Twice 


able the cleaning machine would have 
been carried by using the tugger which 
is designed for use as a hand truck. 


Operation 


The machine was entered in _ the 
pipe; the holding pins were then pulled 
and the air turned on, starting the 
cleaning motor. The speed of opera- 
tion of the cleaning motor was con- 
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trolled by the compressor man with a 
valve at the compressor. The rate of 
travel of the cleaning machine through 
the pipe was held to about 2 fpm. by 
the tugger operator, as this was the best 
speed at which a fair job could be 
done. At the end of each length the 
machine was turned around and run 
through a second time in the opposite 
direction at the same speed. This pro- 
cedure removed the lining from each 
side of the lateral weld and insured a 
clean pipe throughout. 

Cost a-+> (eke 
The time consumed in removing the 
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lining and coating amounted to 1246 
man hr., about equally divided between 
inside and outside cleaning. The total 
cost was $2577 and for the 4100 ft. 
this amounts to 62¢ per lin.ft: The 
removal of the pipe from the ground 
and its subsequent transportation were 
not included in these costs. 

Asphalt can be burned from pipe 
but there is the danger of warping and 
other disadvantages. The method de- 
scribed is particularly applicable where 
the asphalt dip is still fairly fresh and 
resilient. It is impractical to blast such 
a surface due to the adhering of the 
asphalt to the grit. 


= 


Specification Requirements for Reconditioning and 


Strengthening Used 44-Inch Steel Pipe for 


HE Federal Works <Administra- 
tion is now installing for the use 
of the City of San Diego the 22,000- 
ft. San Vincente pipeline from San 


Vicente Dam to a connection with the 


El Capitan pipeline at Lakeside. This 
pipeline will be used to transfer water 
from El Capitan Reservoir to San 
Vicente Reservoir to keep the reser- 
voirs in balance in such a manner that 
they will spill at the same time; and 
to deliver water from San Vicente 
Reservoir back to the El Capitan pipe- 
line for delivery to the City. 

The maximum head on the San 
Vicente pipeline is about 400 ft. and 
the minimum head 300 ft. 

The War Production Board would 
not approve construction of a rein- 
forced concrete steel cylinder pipe of 


48-in. diameter as originally planned, 


but did approve the construction of 
the pipeline on the basis of using 44-in. 
steel pipe to be salvaged from San 
Francisco’s obsolete Corral Hollow 
pipeline. 

The salvaged Corral Hollow pipe to 
be installed will consist of about 18,560 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by Fred D. Pyle, Hydr. Engr., Div. 


of Development and Conservation, Water 


Dept., San Diego, Calif. a 


Permanent Installation 


By Fred D. Pyle 


ft. of 4-in. plate, 2340 ft. of #,-in. 
plate ‘wd 360 ft. of 3-in. plate. About 
40 ft. of 4-in. plate pipe will be used 
in making specials. 

The FWA purchased the pipe in 
place in the ground from the City of 
San Francisco and arranged for the 
removal of the pipe from the ground 
and its shipment to the yards of the 
American Pipe & Construction Co. in 
South Gate for rehabilitation, treat- 
ment and installation of the pipe in 
accordance with specifications pre- 
pared by the City of San Diego. 


Specifications 


General. The specifications provide 
for the excavation and backfill, re- 
habilitation treatment and installation 
of the pipe and the furnishing and 
placing of specials, fittings, valves and 
appurtenances complete in place in 
working order. The specifications, ex- 
cept for the rehabilitation and treat- 
ment incident to the use of Corral 
Hollow pipe, are the same as used by 
the City of San Diego for several 
years. The contractor is responsible 
for unloading, hauling and storing the 
pipe as delivered by FWA. 

Removing Coating and Squaring 
Ends. The contractor is required to 
remove all existing coating from the 
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inside and outside of the pipe without 
damage to the metal. The methods to 
be used include burning, sand- or shot- 
blasting and such other operations as 
may be required to remove completely 
the coating to the base metal with no 
residue which would interfere with the 
bonding of mortar to be applied. 
Where necessary, the ends of the pipe 
are cut at right angles, or at such other 
angles as required, and ground or 
chipped. 

Repairing Pipe and Utilizing Short 
Sections. Where required, the con- 
tractor is to repair pits, cracks, holes 
and other defects by electric arc weld- 
ing and by patching, and to sever un- 
satisfactory portions of the pipe. 
Short sections are to be assembled to 
standard length sections of about 30 ft. 

Joints. Each section of pipe is to 
be constructed with self-centering 
expansion bell and spigot joint to be 
sealed with a rubber gasket. The bell 
is to be formed by expanding the end 
of the pipe cylinder and the spigot is 
to be formed by welding to the cylinder 
a special rolled section of steel having 
a groove for holding the rubber gasket. 

Reinforcement. The contractor is 
required to reinforce the pipe cylinders 
by winding directly on the cylinder, 
steel rods to the extent necessary to 
make the total steel in the cylinder 
and the rods, sufficient to provide the 
cross sectional area of steel in one 
wall per lineal foot of pipe as indi- 
cated on the drawings. The steel rods 
are required to form a complete loop 
at each end of the cylinder and extend 
to within 14 in. of the end of the 
completed section and to be welded to 
the cylinder at the ends and at inter- 
mediate points to maintain spacing. 
Spacing of rods is to be not less than 
1} in. and not more than 4 in. and 
rods welded to outlets and manholes. 


Mortar Lining. The contractor is 
required to apply a }-in. spun cement 
mortar lining to the inside of the pipe _ 
with a tolerance of 4 in. either way. — 

Exterior Pipe Coating. The con-— 
tractor is required to apply a 1-in. 
cement mortar coating to the outside — 
of the pipe and, where the reinforcing 
rods are larger than @ in. in diameter = 
the thickness of the coating is to be | 
not less than the diameter of the rod 
plus in. The mortar coating is to 
be applied by gunite process or by 
impact from revolving brushes. 

Hydrostatic Tests. The contractor 
is required to apply the usual hydro- 
static tests in the shops after comple-— 
tion of the joints, and in the field be-— 
fore completion of backfill. 

Specials. The contractor is required — 
to fabricate all bends and special an- 
gles from salvaged pipe of such thick- 
ness that no reinforcement is required. © 
The lining is to be applied by hand | 
and the coating by gunite or other 
process. 

Payments. In general, payments are 
to be made on the unit basis. The 
payments for pipe are to be made on > 
basis of the pipe completed and in the — 
plant yard; the contractor is to furnish 
all materials except for the salvaged — 
pipe furnished by FWA and broken © 
down into classes according to the 
thickness of cylinder and amount of — 
reinforcing required. Payment for | 
loading, hauling and installing pipe is _ 
to be based upon length of completed 
pipe in place, irrespective of the vary- 
ing amounts of reinforcement in dae: 
pipe. Payments are also provided (on 
the hourly basis) for time of a welder, — 
equipment and supplies used in repair- | 
ing salvaged pipe and (on the unit 
basis) for shop-welded circumferential — 
seams for assembling short pieces of 


pipe into standard lengths. | 
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gridiron system. 


25 ft. 


Tate Pipe Lining Process used. 
_ mates of cost and the necessity of con- 


By Fred 
need for an adequate supply 

of water for fire protection was 
brought to the attention of the Water 
Distribution Department by a_ brush 
fire in the summer of 1942, and an in- 
vestigation was started to determine the 
cause. The territory was in a residen- 
tial district almost entirely built up and 
receiving water service through cast- 
iron pipes under paved streets. All of 
the service mains running north and 
south were supplied from a _ 16-in. 
feeder main which in turn was fed 
from a 125-ft. standpipe located at the 
southwest corner of the territory under 
scrutiny. 

There were 11,290 ft. of 4-in. and 
7115 ft. of 6-in. cast-iron pipe in the 
The blocks were 300 
ft. by 600 ft. with a }-in. service every 
The pipe was installed from 16 
to 30 yr. ago and had an average age 
of 25 yr. Some of the pipe was badly 
graphitized and cuts in the lines showed 
excessive tuberculation. 

Some remedial action was necessary 
—either the existing lines must be 


taken up and new pipe installed or the 
Esti- 


A paper presented on October 28, 1943, at 
the California Section Meeting, Los Angeles, 
Calif., by Fred A. Rhodes, Director of Pub- 
lic Works, San Diego, Calif. 


San Diego’s Experience in Cement Lining of Cast-Iron 
Pipe in Place 


A. Rhodes 


rate 


serving critical materials weighed in 
favor of making the lining in place. 

The pipe was in poor condition and 
it was feared it would fail in many 
places during the process of lining, 
Bids were called for the lining with 
the stipulation that the contractor fur- 
nish all labor, equipment and material 
to do that portion of the work. The 
Water Distribution Department had to 
undertake the following: (1) break 
the pavement over each service; (2) 
excavate to the service; (3) haul away 
the adobe soil; (4) lay a 2-in. high line 
for local service; (5) disconnect serv- 
ices and connect to high line; (6) re 
move all valves, hydrant services and 
hydrants; and (7) cut out sections of 
pipe to provide load holes for the lining 
process. 

The contractor then proceeded with 
his work as follows: 


Preparatory Work 

Removed corporation cocks and 
screwed plugs into holes. Plugged all 
legs of tees and crosses with regular 
pipe plugs and provided shackles to 
hold them. 


Cleaning Pipe 

500-ft. sections of 4-in. or 400-ft. 
sections of 5-in. were cleaned in ont 
operation. 

The sewer rod was threaded through 
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SQUEEGEES 


Employed by San Diego Water Distribution Dept., in Lining Cast-Iron Pipe in Place. 
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pipe with the aid of a small machine 
which rotates the rod. The cable was 
attached to the end of the sewer rod. 

The sewer rod was withdrawn, thus 
threading the cable through the pipe. 
The cable was then attached to truck 
winches stationed at each end of the 
section to be lined, to be used as needed. 
The trucks were tied down by chains 
to a gad driven into the pavement or 
to the main pipe at a service hole or a 
load hole. The winches were equipped 
with special friction clutches. 


Fic. 2. Example of Pipe Before Cleaning 


The cable which had been threaded 
through the pipe was attached to the 
winch at the opposite end of the sec- 
tion. Two cutting tools and one brush 
_ were attached to the cable. Water was 
= placed in the pipe ahead of cutting 

tools. The tools were then drawn 
through the pipe. 

At the other end of the section, the 
tools were reversed, more water added 
_ and the tools hauled back through the 
pipe in the opposite direction. These 
cutters and brush break up the tuber- 
ies. 
Cutting tools were then removed and 

a flexible hydraulic type cleaner and 
two brushes were attached to the ca- 
ble and drawn through. Water was 
- continuously fed through the pipe dur- 
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ing the cleaning. The 4-in. flexible 
cleaner was pulled through by cable 
while the 6-in. flexible cleaner was 
forced through by 50 Ib. of water pres. 
sure. This process effectively cleaned 
the pipe down to the original metal. 

After the flexible cleaner was re. 
moved, circular rubber discs and a 
prover, a metal drum with an outside 
diameter the same as that of the de. 
hydrator, were attached to the cable. 
The circular rubber discs were } in, 
larger than the inside diameter of the 
pipe and acted as squegees. Water was 
placed in front of and between the 
discs. These were then drawn through 
the pipe. 

The prover was then removed and 
the discs drawn back and forth through 
the pipe several times until the interior 
of the pipe was dry. 


Lining Process 

Materials: Victor cement and Mon- 
terey sand were used, the mixture con- 
sisting of 1 of cement and 2 of sand. 
Mortar was hand-mixed in a large shal- 
low pan. Each batch was given slump 
tests, until slump was 8} in. for 4-in, 
pipe or 8} in. for 6 in. pipe, before be- 
ing put into load pipe. 

The load pipe, a steel tube the same 
size as the pipe being processed and 
extending 12 ft. above the main, has 
a 90 deg. bend at the lower end and is 
attached to the main by a Dresser cou- 
pling. ‘The cable was passed through 
the load pipe and mortar was placed 
in the load pipe by filling buckets at 
the mixing pan and passing them up to 
the staging built around the loading 
pipe, and dumped. When the load 
pipe was filled with mortar, the plunger 
attached to the cable was drawn down 
to force mortar into the pipe. The 
plunger was pulled down 8 to 10 times 
to place full charge into the main. 
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Enough mortar was placed in the 
ipe to make a complete lining and to 
extrude 10 to 15 ft. of mortar at the 
end of the lined section. 

The load pipe was then disconnected. 
The cable, which had been withdrawing 
the loading plunger, was detached from 
the back winch and the dehydrator—a 
bullet-shaped instrument with steel run- 
ners to keep it centered and a series of 
small holes through which the mixing 
water escaped as it squeezed the mortar 
to the sides of the pipe—was attached 
and carefully entered into the pipe. 
Mortar was packed around it and 
worked into the pipe by the workman’s 
fingers. This action removed all air 
from the entrance and insured the 
entrance end of the pipe a perfect 
lining. The dehydrator was pulled 
through the pipe at the rate of 8 fpm. 
Pulls were made in 250-ft. sections 
for 4-in. pipe and 400-ft. for 6-in. pipe. 


Principle of Operation 


1. Friction of mortar against wall 
forces mortar around the dehydrator. 
2. Taper of dehydrator compresses 
mortar. 

3. Mixing water is forced from mor- 
tar through holes in skirt of dehy- 
drator. 

4. Water falls to bottom of pipe 
where it forms a flat segment in the 
pipe. 

5. The owners of the system state 
that actual tests made with pressure 
gages installed in pipe wall showed a 
pressure of 130 psi. as the dehydrator 
passed by. 

Hydrant services and other short 
lengths were connected by means of 
dresser couplings and lined on the sur- 
face of the street by cable. Fittings 
and hydrant ells were lined by hand. 
Plugs were removed from corpora- 
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tion cock holes and from outstanding _ 
legs of tees and fittings after initial set 
was started. The excess mortar was 
removed and the lining hand-finished © 
by a spatula. 

Upon completion of one or two — 
blocks of lining, the Water Distribu- _ 
tion Department proceeded with the — 
finishing work: (1) cleaned all cor- 
poration cocks and replaced same in 
tap holes; (2) replaced pipe at load 
holes, using solid sleeves; (3) re- _ 
placed valves, hydrant services and 
hydrants; (4) flushed the line thor- 
oughly; (5) reconnected the services ; 
(6) restored the line to service in from 


Pic. 


Pipe After Cleaning 


12 to 24 hr. after being lined; (7) 
moved the high line ahead in 180-ft. 
sections; (8) tied each end of a sec- 
tion under a truck and placed boards 
beneath high line where it sagged to 
pavement; (9) backfilled holes with 
sand or sandy loam; and (10) repaved 
the cuts in pavement with cement con- 
crete or asphaltic concrete as required. 

The manpower required of the Wa- 
ter Department was 2 foremen and 21 
workmen. The equipment required: 
1 compressor, 2 dump trucks, 2 crew _ 
trucks and 2 sump pumps. The mate- _ 
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rial used : 285 ft. of 4-in. cast-iron pipe, 
120 ft. of 6-in. cast-iron pipe, 3 de- 
fective tees replaced, 4 additional gate 
valves installed, 120 4-in. sleeves, 40 
6-in. sleeves, 3000 Ib. of lead, 6700 
sq.ft. of pavement, and four 8-in. X 
4-in. reducers installed. 
Difficulties Encountered 

Some of the 6-in. pipe was found 
to be 6} in. inside diameter. This 
caused a small portion of the lining to 
collapse, since sufficient compression 
could not be obtained with the dehy- 
drator which was 52 in. outside diame- 
ter. It was designed for a 3’;-in. lining 
for a 6-in. pipe. This difficulty was 
overcome by using a drier mix. 

Several sections of 6-in. pipe were 
found to have an inside diameter as 
small as 54 in. These reductions in 
diameter occurred just back of the hub 
end. These sections had to be re- 
moved. 

Other imperfections, such as glob- 
ules of iron and ridges or seams on 
the inside, were encountered. These 
prevented the prover from passing 
through, so it had to be removed be- 
fore inserting the dehydrator. In the 
6-in. pipe, a grinder, which had been 
developed in Oakland for removing 
imperfections in casting, was used. A 
grinder was built in San Diego to 
grind out the protuberances in 4-in. 
pipe. The grinding wheel was powered 
by an air motor which was inserted 
into the 4-in. pipe. The grinding wheel 
was offset so as to grind at one point. 
The grinder was pulled into the pipe 
until it met the obstruction and then 
the mortor was started. We had occa- 
sion to use this grinder twice and it 

_ worked satisfactorily. 

_ Large pieces of lead, due to faulty 

-_yarning when originally laid, had to be 
removed by cutting the line. Poorly 
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aligned joints accounted for two cuts, 
On three occasions, small pebbles were 
found lodged in the pipe. 

These uncharted difficulties caused 
delay and expense. Twenty-eight sep. 
arate obstructions had to be cut out; 
each cut-out required 4 hr. The ex. 
cavation and cutting were the respongi- 
bility of the Water Department. The 
contractor complained about his los 
time. We concluded that a royalty ar. 
rangement for the use of the equip. 
ment would be preferable to having 
two organizations on the job. 

Another difficulty was the location 
of the 6-in. main. Most of it lay 
within 4 ft. of the streetcar tracks, and 
in one street, the pipe was under the 
end of the ties. Laborers excavating 
were compelled to jump out of the hole 
every three or four minutes to let a 
car go by. The equipment was offset 
to permit clearance for streetcars, the 
cable being aligned with a snatch block. 
Some sections of the track were put 
out of service for short periods, and 
on some sections, cars were slowed 
down to reduce vibration and give the 
lining time to set. 

It was estimated that it would take 
75 days to complete the work and it 
actually took 120 days. The contract 
price was 70¢ per ft. for 4-in. and 
78¢ per ft. for 6-in. pipe. The Water 
Department work was estimated at 
about 80¢ per ft., but it actually cost 
$1.13 per ft. New pipe would have 
cost about $3.70 per ft., and the re- 
habilitation has cost $1.86 per ft., or 
about 50 per cent of the cost of a new 
line installed in the same location as 
the existing line. The cost of $3.70 
per ft. would include hand excavation 
of the old line, its removal and replace- 
ment with a new line properly tapped, 
backfilling and repaving the street. 
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The specifications called for a coeffi- 
dent “C” in the Hazen-Williams for- 
mula of 120. It has been exceeded, 
with one exception. Fire hydrant flow 
tests between 8:00 a.m. and 5:00 p.m. 
showed an average increase on all hy- 
drants of 30 per cent. Hydrants at the 
extreme north end of the district, how- 
ever, showed an increase of 55 per cent. 

A badly graphitized pipe has been 
salvaged by the cement lining at a time 
when salvage is important. 

A marked improvement in the taste 
of water delivered through the lined 


mains has been noted. oy 


Dise 


L. L. Farrell' and W. R. McLean? 


HE experience of the East Bay 

Municipal Utility District com- 
pares very closely with the city of San 
Diego’s experience in lining cast-iron 
pipe with the Tate Pipe Lining Proc- 
ess. The methods of placing the lining 
including equipment and crews were 
identical. However, as local conditions 
varied from the city of San Diego the 
following comments can be added to 
Mr. Rhodes’ paper : 

From August, 1938 to January, 
1943, the District carried on a pro- 
gram of cleaning cast-iron mains in 
the city of Alameda. These mains 
were laid during the years from 1880 
to 1900 and the condition of the inside 
of the pipe was known to be poor. 
Flow tests made on the mains during 
1938 before cleaning, showed a value 
of “C” equal to 65 in the Hazen-Wil- 
liams formula. After cleaning, sub- 


1Supt. of Construction and Maintenance, 
East Bay Municipal Utility Dist., Oakland, 
Calif. 

2Field Engr., of East Bay Municipal 
Utility Dist., Oakland, Calif. 
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Better pressures are now maintained > aa 
during periods of heavy consumption — 
and better fire protection is now as- 
sured. It is anticipated that high car- 
rying capacities will be maintained over — 

a long period of time. 

Savings to the amount of 30 per cent 
could be effected should the Depart- 
ment undertake further work of this > 
nature 

I wish to extend recognition for as- _ 
sistance in preparation of this paper to _ 
Mr. Earl Thomas, Supt. of Water — 
Distr., and to Mr. Richard O. Stevens, | 

_ Jr. Hydr. Engr. of the Department. 
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sequent chécks showed values as high 
as 101 for the same lines. Two and 
one-half years later a recheck was made © 
of the same mains and the value of 
“C” had dropped to 68. At this time 
the mains were again cleaned and sub- 
sequent flow tests showed that the value 
of “C” had again been raised to 115. 
Rechecks were made of the mains dur- 
ing July, 1942 and January, 1943. 
The results showed a value of “C” of 
107 in July and 75 six months later in 
January. These data verified all pre- 
vious conclusions that cleaning alone 
was not permanent. The cost of clean- 
ing the mains had averaged about 6¢ 
per foot per year. 

During January, 1943 increased de- 
mands in an area in West Oakland 
showed that several of the mains were 
in need of cleaning. With the expe- 
rience of the cast-iron main cleaning in 
the city of Alameda it was decided to 
try the Tate Pipe Lining Process and 
line several of the worst lines. Sub- 


sequently, a contract was awarded for 
lining 7762 lin.ft. of 6-in. cast-iron pipe _ 
and 3431 lin.ft. of 8-in. cast-iron pipe. = 
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These mains had been installed dur- 
ing 1894 by one of the early water 
companies and the records of the lines 
_ were very meager. The area in which 
_ the lines were situated was a semi-in- 
dustrial district, filled with old resi- 
dences, schools, industries and one 
_ large Federal Housing Project con- 
sisting of two-story apartments. The 
s grid consisted of 4-in., 6-in. and 8-in. 


WATER SERVICE 


Fics. 1-2. Method of Handling Service 
Taps During Repairs to Main 


mains. The 6-in. and 8-in mains are 
the trunk lines laid on the east and 
west streets and the 4-in. mains laid 
as the connecting mains on the cross 
streets. Many of the intersecting 4-in. 
mains were not gated on the larger 
main and to prevent shutting down 
large areas it was necessary to install 
gate valves on many of the 4-in. lines. 
Twenty-three gate valves were in- 
stalled in the grid for this purpose. 


a 
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The fire hazard in the area was great, 
Most of the fire hydrants and large 
consumers were on the 6-in. and 8-in. 
mains and extreme care had to be taken 
during the lining operations to prevent 
removing too many fire hydrants from 
service or shutting off automatic 
sprinkler systems. 

During the lining operations a 2-in, 
line was sufficient to maintain service. 
In two cases, however, it was necessary 
to lay a separate 2-in. line to serve an 
individual consumer. One case was a 
large school and the other a Federal 
Housing Project which was served 
through a 4-in. meter. On this latter 
service a recording flow meter was set 
up to check peak demands and deter- 
mine the size of pipe necessary to sup- 
ply the service. 

Prior to all lining operations a large- 
scale strip map was prepared of each 
main to be lined. This map showed all 
gate valves, intersecting mains and lo- 
cation and size of all known service 
connections. Upon this map _ was 
shown all cuts to be made and location 
and size of tap for the temporary main. 
Copies of the map were given to the 
contractor, foreman of the district crew 
and engineer on the job. The map 
proved to be of considerable help in 
co-ordinating the operations of the con- 
tractor and district forces. 

About 1500 lin.ft. of 2-in. pipe were 
made up with two 2-in. & 2-in. & }-in. 
tees at each 20 ft. section. Each tee 
had a }-in. curb cock and a 3-in. Chi- 
cago air hose coupling for service con- 
nections. The pipe was made up in 
100-ft. lengths with unions for con- 
venience in moving. About 300 ft. of 
2-in. pipe were used for each opera- 
tion. The connections for the service 
taps were made of }-in. air hose with 
a 4-in. Chicago coupling at each end. 

At first, during the lining operations, 
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all tees and crosses were removed from 
the line and lined by hand. This was 
later found to be unnecessary and all 
these fittings were later lined with the 
regular operation by placing a loose 
fitting plug in the outlet. After the 
dehydrator had passed through the fit- 
ting the plug was removed and the 
lining trimmed by hand. 

On the 8-in. main 8 obstructions had 
to be removed within the first 1000 ft. 
These obstructions consisted of glob- 
ules of iron 4 in. high and 2 to 3 in. 
long projecting into the pipe. These 
caused delays to the contractor and 
district forces and accounted for the 
high cost on the 8-in. pipe. No ob- 
structions such as these were found on 
the 6-in. pipe and only two obstructions 
had to be cut out of the pipe. These 
two were due to poor alignment of fit- 
tings. One gate valve of which there 
was no record was found in the 8-in. 
main. 


Conclusion 


Although the cost of the lining op- 
erations were higher than estimated, 
better pressures and better fire protec- 
tion are now maintained within the area 
during periods of heavy consumption. 

Many of the fire hydrants within the 
area had been connected to the mains 
with a 4-in. cast-iron pipe. During the 
lining operations all of these fire hy- 
drants wete changed over to 6-in. pipe. 
Operating conditions within the area 
were also improved by the additional 
gate valves installed. The changing of 
the fire hydrant lines and installation 
of the gate valves probably would not 
have been done for many years, but 
while the lining operations were in 
progress the cost of doing this addi- 
tional work was small. The cost of 
changing the fire hydrants was paid by 
the City of Oakland. Installation of 
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the gate valves was charged to eo 
extensions as a part of capital expense 

These costs do not appear in the cost 
of the lining. 

The writers agree with Mr. Rhodes 
that a royalty arrangement for the use 
of the equipment would be preferable 
to having two organizations on the job. 
Delays due to unknown obstructions 
caused the contractor much lost time, 
and could have been prevented by the 
use of only one crew. In addition, — 
many times district crews were pre-- 
vented from shutting down additional — 
sections because of the need for fire 
protection, until the preceding section 
was again in service. This also caused 
the contractor some delay. ode: 

TABLE 1 

Flow Coefficients of Mains—‘ C”’ 
Before and After Cleaning and Lining 


After Lining 
| Laid | Linug | Based | Based 
on on 
Reduced) Original 
Area Area 
6 1894 | 69.2 | 122.9 102 
6 1894 | 60.2 | 136.2 113 
6 1894 | 64.7 | 125.1 104 , 
8 1894 | 64 7 109 12.9 


Flow tests were made on all dibiie: 
before and after lining and the follow- | 
ing Table I shows the values of “C” 
in the Hazen-Williams formula based 
on original and final areas of the pipe 
section. 

Cost data were kept and Table 2 
shows the total cost of the lining to 
the district. The present estimated 
cost of new 8-in. cast-iron pipe in-— 
stalled is $3.82 and 6-in. cast-iron pipe 
is $3.10 per ft. Therefore, the cost of | 
rehabilitating the mains in this area - 
compares very favorably with the in- 
stallation of new pipe. 
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The writers also agree with Mr. 
Rhodes that should further work of 
this nature be done by the East Bay 


TABLE 2 
Cost Data for Lining 6-In. and 8-In. Cast-Iron Pipe in Oakland 


Vol. % 


Municipal Utility District, a savj 
could be effected by the use of differ. 
ent arrangements in doing the work, 


Item 


Contractor’s Cost: 
Amount of bid 
Pipe cleaned and lined per man hour.. . 


Utility District’s Costs: 
Preparatory work—back filling pav- 


7762.6 Lin. Ft. 
6-In. Pipe 


3431 Lin. Ft. 
8-In. Pipe 


$ .811 per lin. ft. $1.02 per lin. ft. 


1,456 1,033 
$1.30 $1.43 
6.33 lin. ft. 3.32 lin. ft. 


OE SS eee $0.854 per lin. ft. $1.67 per lin. ft. 
Contractor’s lining charge 0.811 per lin. ft. 1.02 per lin. ft. 
Cost per man hour, labor, equipment, “ey 

Total Cost—District 


L CENTRO is located in the heart 
of Imperial Valley, which has 
been for eons, a huge repository for 
the accumulation of chemicals leached 
from the vast watershed of the Colo- 
rado River basin. Since it lies below 
sea level and has no outlet, its soil 
and substratum carry a heavy chemi- 
cal content. 
The Colorado, which provides the 


life blood of this area, still carries a 


high content of salts and minerals. 


8 Director of Public Works, 
Calif, 


El Centro, 


The action of the ground chemicals, 
together with those carried in the water, 
constitutes virtually a constant attack 
from without and within on cast-iron 
pipe. We believe that no area in the 
southwest is faced with a greater prob- 
lem of a similar nature. 

Experience has shown that the dis- 
tribution of chemicals in the subsoil is 
not uniform and their action on pipe 
varies greatly in intensity within rela- 
tively small areas. This gives rise to 
the belief that an affinity, chemical 
combination, electrolytic action, or 
whatever it may be, causes greater 
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damage where the super-mineralized 
soil is encountered. At such points 
the exterior of the pipe is encrusted 
with a thick, tough layer and there is 
a correspondingly thicker tubercular 
deposit inside the pipe. 

In 1939 the whole distribution sys- 
tem of the city had become so ob- 
structed by deposits that the service 
lines of smaller diameter were deliv- 
ering less than one-fifth of their rated 
capacity. The system includes 180,000 
lin.ft. of cast-iron pipe, ranging from 
4 to 16 in. in diameter. Of this, more 
than 110,000 ft., or 60 per cent, were 
4-in. pipe. 

By experiment and investigation it 
was found that cement lining solved 
the problem of internal incrustation. 
A thorough survey of the system was 
made and a complete loop and grid 
system was installed. A rearrange- 
ment of two existing pressure towers 
was accomplished and, wherever nec- 
essary in the loop system, all small 
pipe was replaced by uniform-sized 
larger pipe which was cement-lined at 
the factory. 

These replacements provided a sup- 
ply of approximately 4 mi. of salvaged 
pipe of 4-, 6- and 8-in. diameters, all 
badly obstructed by incrustation av- 
eraging 1 in. thick. Many cases were 
found where the opening of a 4-in. pipe 
was restricted to less than the equiva- 
lent of 1-in. diameter. 

A homemade power-driven spinning 
rack, built by city employees in the 
city shops, was used as a means of 
cleaning inside and outside as well as 
spinning the cement lining. The re- 
sults obtained were very satisfactory. 
All of this rehabilitated pipe was used 
to replace badly obstructed lines. The 
cost of lining pipe in the manner just 
described is nominal, but the cost of 
removing and replacement, plus the 
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cost of cutting and replacement of 
pavement solely for the purpose of 
lining, is very high. 

Many experiments were made in the 
cleaning of pipes without removing 


them. This procedure is less expen- 
sive, simple and tiiorough so far as it 
goes, but in our case it was found to 
be futile, because once the interior of 
a pipe has been cleaned of tubercular 
formations, the action of building up 
a new layer on affected surfaces is 
rapid. In some cases the benefit de- 
rived from complete simple cleaning 
lasted but a few months. 

The knowledge of the Tate Process 
—a method of applying cement lining 
underground—was obtained from a 
news article. The city was able to 
sign up a contract for lining approxi- 
mately 4 mi. of 4-in. pipe. 

The estimated time for completion 
was four months. It was done in six 
months. 

Mr. Rhodes has presented a picture 
of the operation in a very accurate 
manner. Except in minor details, 
which are obviously occasioned by 
variance of conditions, there is noth- 
ing to add to or detract from his dis- 
sertation on this subject. 

It can be suggested, however, that 
the City of San Diego has had the 
very decided advantage of more ex- 
perienced operators and improved 
equipment inasmuch as the Tate Com- 
pany had gained much valuable ex- 
perience during the six months they 
spent in El Centro. This is a case of 
bread cast upon the waters, however, 
for we have entered a second contract 
for more than two miles, which we 
expect to start in the near future. 
We expect to benefit greatly by the 
added knowledge the contractors have 
acquired in San Diego. 

It is notable that many objectionable 
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features we encountered during the 
progress of the work were wholly 
lacking or rendered innocuous in San 
Diego. For example, Mr. Rhodes in- 
advertently mentions the threading of 
sewer rods through the pipe in prep- 
aration for drawing cable through, 
and I quote “. .. with the aid of a 
small machine which rotates the rod.” 


pany’s crew made futile efforts to 
force by hand the old-fashioned 
wooden sewer rods through pipe 
which, in many places, was so effec- 
tively obstructed that it would have 
been difficult to force through a 4-in. 
metal rod. 

They did not know that the Flexible 
Sewer Rod Equipment Company’s 
cleaning machine which, in our small 
- town, is accepted as a fixture and a 
very necessary article, would do the 
trick. It required but one demonstra- 
_ tion to convince the contractor that 
new methods can be found even in 
- out of the way places. 

Contract prices for the work in El 
Centro were identical with those in 

San Diego. The cost of the work 

performed by city forces appears to 

be approximately 60 per cent of that 

- given by Mr. Rhodes, although the 

same work was performed for the 
same lining crew and equipment. 

There is a wide variance in the fig- 

ures covering increased flow of water 

as between San Diego and El Centro. 

The El Centro pipes were more com- 
_ pletely obstructed. Fire hydrant flow 
- tests taken at 11:00 p.m. on all re- 
_ habilitated lines showed from 100 per 
cent to 400 per cent increase after 

lining. An outstanding example is a 

hydrant located at the City Hall which 

showed a delivery of less than a hun- 
fe gallons per minute. This hydrant 


4 


is located midway on a 4-in. line con- 


At the start of our job the Tate Com- 


necting a 6-in. line and a 14-in. line 
1200-ft. apart. When the lining of 
this 4-in. pipe was completed the de- 
livery at the same hydrant was in- 
creased to more than 400 gpm. The 
average flow at hydrants situated on 
the rehabilitated lines, before lining, 
was 135 gpm. After lining the aver- 
age flow at these hydrants was 280 
gpm. These high sounding figures 
may be readily analyzed when it can 
be shown that the incrustation in the 
4-in. pipe averaged more than 1 in, 
in thickness and the waterway pre- 
sented an extremely uneven surface 
built up of jagged pinnacles and stalac- 
tite formations. 

It may be said with all frankness 
that the operation of underground lin- 
ing presents many unpleasant features, 
It is very unpopular with the public 
because of the traffic interference. 
This was exaggerated in our case since 
we worked through our bad weather 
period. Nevertheless, the objective 
can be reached most economically by 
the Tate method and at a time when 
conservation of cast-iron, a material so 
vital in the war effort, is paramount. 

During the progress of our work 
many things were accomplished which 
were not included in the contract, such 
as realignment, replacement and _rear- 
rangement of valves and other fittings. 
It was not unusual to find sections of 
pipe, at work openings, so badly de- 
teriorated by graphitization that re- 
placement was necessary. This fact 
leads to the conclusion that much of 
the pipe lined in place was undoubt- 
edly unfit for rehabilitation in any 
other manner and that the application 
of the cement lining prolonged the 
use of this otherwise useless material. 

A high light on the condition of 
the iron in our distribution system is 
evidenced by our experience with gate 
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valves. More than one hundred valves 
were uncovered and only two of this 
number were found suitable to be put 
back into service. The two valves 
used were of recent installation. 

We are in full accord with Mr. 
Rhodes’ views regarding the method 
of contract operations as used in our 
respective cities. Much duplication of 
effort and equipment, lost motion and 
conflict of authority, together with 
split responsibility, all increase the cost. 
This can be minimized if the con- 
tractor does all of the work or the 
city crew takes over the complete op- 
eration by agreement with the patent 
owners. In the dual handling of the 
work in the past, the city crew took 
the heavy end of the job. Under pres- 
ent labor shortage conditions this will 
be a vital point to consider. For this 


reason it is our determination, in fu- 
ture work, that speed will be sacri- 
ficed for economy and efficiency. 

The object is to clean all lines to 
obtain full capacity, and to maintain 
them in this condition by means of 
cement lining. This objective has 
been reached in El Centro. The peo- 
ple are happy. The fire department 
is happy because the rehabilitation of 
our system has enabled them to put 
into use hydrants heretofore useless in 
the case of heavy fire-fighting equip- 
ment. The utilities, the ice companies, 
creameries, vegetable shéds where 
washing is a big item, have all aban- 
doned their booster pumps and, for 
the time being at least, everyone is 
happy. The pipe lining feature is, 
therefore, important so far as the fu- 
ture is concerned. 
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UMBERLAND, Maryland, is a 
typical medium-sized city. The 
population is 40,000 and, including 
outlying areas dependent in part on its 
- water supply, schools, streets, recrea- 
tional and hospital facilities and in- 
dustries, the overall population is ap- 
proximately 50,000. Two nationally 
_ known industries have their headquar- 
ters there—the Celanese Corporation, 
currently employing 11,000, and the 
Kelly Springfield Tire Company, em- 
 ploying 2,500 people. 

Everyone should recognize the im- 
portance of future planning, and ex- 
ceptions to this rule are feckless and 
shiftless, be they persons or munici- 
palities. Especially at this time the 
cities of the country are under pres- 
sure because of postwar employment 
problems. Out of the above mentioned 
population, Cumberland has 5,000 or 
10 per cent in the armed services, a 
larger proportion than the country in 
general, and a sufficient number to 
constitute a grave problem in employ- 
ment after the war. 


A paper presented on October 15, 1943, in 
at the joint meeting of the 
Four States Section and the Pennsylvania 
Water Works Operators Association; also 
at the West Va. Section Meeting in Parkes- 
burg, on November 4, 1943, by C. J. Bruce, 
Supt., Evitts Creek Water Co., Cumber- 
land, Md. 


A Medium Size City Puts on Its Thinking Cap | 
By C. J. Bruce é 


Because of this problem the Mayor 
and City Council acted. In June, 
1943, they established, by ordinance, a 
Municipal Planning and Zoning Com- 
mission for the City and _ provided 
funds for engineering assistance for 
the Commission. 

Please note the makeup of this 
five-man Commission. The chairman 
is a practicing physician with long 
civic experience covering three decades 
in the governing body of the city and 
nearly twelve terms in the Mayor’s 
chair. The secretary is the secretary 
of the Cumberland Chamber of Com- 
merce, a wise choice on any planning 
commission, and the other three mem- 
bers of the Commission are the current 
Mayor of the city, a representative of 
labor unions, and the chief engineer of 
our largest industry. 

The engineering firm finally selected 
and now working on Cumberland’s 
problems, was that of Whitman, Re- 
quardt, and Smith of Baltimore. The 
following is the proposed outline of 
the report submitted by them to the 
Commission and is presented here as 
indicative of the items on which any 
city must have plans prepared—plus 
two additions which will be explained 
later. 
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Following are the subjects covered: sion and the overall objectives which the 


I. Purpose of Report 


I. History and Growth of Cum- — 


berland 
III. Flood Control 
IV. Water Supply 
V. Sewerage 
VI. Streets, Highways, Rail Cross- 

ings and Viaducts 


VII. Public Buildings | 
VIII. Recreational Facilities ad 
IX. Housing : 
X. Control of Area Beyond City 
Limits 
XI. Zoning 
XIII. Power and Utility Conduits 
XIV. Municipal Finances 
XV. Summary 


Quoting from the report submitted 
by the engineers: 
“It is our belief that the report which 


only the Commission, but the City 
Council, civic organizations, local citi- 


zens, federal and state agencies, as well 
as others, to have a clear picture of the 


existing systems which are described, 
in addition to a description of the pro- 
posed improvements. . The report 
should be sufficiently complete and in- 
clude necessary maps and diagrams so 
that little, if any, additional explana- 
tion is necessary to understand the rec- 
ommended program. To accomplish 
these objectives, they would submit a 
report covering the various major sub- 
jects and subdivisions of major sub- 


jects outlined as follows: 
J 
I. Purpose of Report 


The section of this report will be an in- 
troduction covering the 


Cc. 


the Commission desires should be suffi- — 
ciently comprehensive to enable not 


instructions 


which have been issued by the Commis- py a Other studies and reports 


report is to accomplish. It will include 
comments on city planning in general, 

the value of advanced planning for mu- 
nicipal construction, and the particular 
desirability of having at hand a pro- 
gram of postwar construction. 


II. History and Growth of Cum- 


berland 
A. Narrative History 
Early history 
C. & O. Canal 
Railroads 


National prominence in relation to 
County, State and Nation 


B. Present Status 


Industry = | 
Railroads 


Commerce 
Residential development 


Population Trends 


Census records 
Characteristics of population 
Predicted future growth 
Population curve 


J Development of Cumberland in rela- 
tion to surrounding area 
D. Outlook for the Future 


Industry 
Population growth 
Development of Potomac River Basin 


III. Flood Control | | 
A. Description of Locality ' 
Topography of Potomac River Valley 
Topography of Wills Creek Valley | 
Susceptibility to floods 
B. History of Floods 


Major floods and frequency of flood 
stages 
Past flood damage 


C. Previous Flood Control Studies and 

Reports 

U.S. Engineer Dept——Plans by Major 

Luplow and Colonel Thomas 

Special consultants to City—Plan by 
Kimball 
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Interstate 
River Basin 
Upper Potomac 
D. State and Federal Participation in 
Flood Control Construction 


‘Federal aid 


River Board 


_ Assistance from State and Interstate 


Commissions 
Obligations of the City of Cumberland 


E. Recommendations 


Recommended program of flood con- 
trol construction 
— Relation of program to other munici- 


pal improvements 
Probable participation by other agen- 
cies 
F. Estimate of Cost and Economic 
Justification 
G. Maps and Diagrams : 
Water Supply 
Existing System 
History and growth of system 
Description and capacity of present 
works 
; Industrial, commercial and domestic 
water consumption 
= Brief review of water finances 
B. Present and Estimated Future 
Water Consumption 
Adequacy of present works 
Estimate of future needs, domestic, 
industrial and commercial 
Curves and diagrams 


a= 


Source of supply 
Treatment plant 
Transmission and distribution mains 
Storage reservoirs 

Miscellaneous 


D. Estimates of Cost 


E. Maps and Diagrams v 


_V. Sewerage 


A, Existing Systems 

History and growth of system 
Description of present system of sewers 
Capacity of present system 

Industrial waste 


Commission on Potomac 


Vol. 3% 


B. Present and Estimated Future Sew- 
age Flows 


Present flows—sanitary and combined 
Estimated future flows 
Curves and diagrams 


C. Recommendations 


Collection system aan 

Interceptors and outfall a 

Sewage treatment plant a 

Pumping stations required by 
control program 


D. Estimates of Cost 


flood 


E. Maps and Diagrams 


VI. Streets and Highways 


A. Existing Facilities 


Description and growth of streets and 
highways 

Status of paving 

Location and description of bridges 

RR crossing structures 


B. Previous Studies and Recommenda- 
tions 
co Bridges and viaducts 
_Underpasses and overpasses 
Traffic studies and related highway 
studies 


C. Present Status and Future Needs 


Relation of city to state and federal 
highway programs 
Present hazards and bottlenecks — 


Parking 


D. Recommendations 


vt 


Viaducts, bridges, underpasses and 
highways 

Parking 


Suburban development 


VII. Public Buildings 


A. Existing Facilities 


List of city-owned buildings 
Use and capacity of same 


E. Estimates of Cost 
F. Maps and Diagrams 


B. Recommendations 

General recommendations on_ utiliza- 

tion of existing buildings, and _pos- 
sible future building construction 


XI 


| 
| | 
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VIII. Recreational Facilities 

A. Existing Facilities 


B. Recommendations 


Adequacy of present facilities for pres- 


ent and future needs 

Colored recreational areas - 

IX. Housing 
A. Present Housing Development 

General description of housing in the 


city 
Housing trends 
Urban and suburban housing 


B. Recommendations 
Steps to be taken in anticipation of 


reational areas 


Limits 
A. Description of Metropolitan Area 
General history and growth of subdi- 
visions 
Relation of subdivisions to city streets, 
sewer and water 
B. Recommendations 
Trends of probable future growth 
Necessity of control of subdivision 
layouts 
Experience of other cities in control 
of subdivisions 


Legislative action to obtain necessary — 


control 
XI. Zoning 
th, 
A. Existing Conditions 


Degree of control exercised 
pa _ General description of industrial, com- 
mercial and residential developments 


B. Proposed Zoning Plans and Ordi- 
nances 
C. Recommendations 
General recommendations on steps to 
be taken in anticipation of future 
housing problems, and their effect 


on zoning problems 
XII. Building Code : 


A. Existing Code 
grief description of 


code = 


™ 
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Description of parks and present rec- 


future housing problems bey 


X. Control of Areas Beyond City © 


B. Recommendations 

General, not specific, discussion of 
adequacy of present code 

Suggestions for change and modifica- 
tions 


XIII. Power and Utility Conduits 


A. Existing Conditions ; 
Description of location and arrange- 
ments of existing conduits 
B. Recommendations 


General recommendations on type of 
construction and description of areas 
for such future construction 


XIV. Municipal Finances 


; 
A. Financial Statements 


and assessments, status of bond is- 
sues for previous five years 


B. Comments 
General comments on financial status 
of the city and ability to carry out 
various recommended improvement 
programs 


XV. Summary 


A. Tabulation of Foregoing Recom- 
mendations and Estimates of Cost 

B. Comments 

Engineering comments on the needs 
of the city, prepared in a manner to 
assist the Commission in establish- 
ing a program of construction and 
priorities of the various items to 
be done 


“Each of the above major subjects 
and sub-headings will be discussed in 
as much detail as is consistent with 
the importance of the work to be done. 
Maps and diagrams will be included to 
show graphically the work that is rec- 
ommended. It is to be understood 
that the outline is preliminary and sub- 
ject to modification which may prove 
desirable as the detailed studies are 
undertaken. 

“To collect the essential informa- 
tion which should be at hand as a basis 
of the studies, designs and engineer- 


Tax rates, income, property valuation | 
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_ ing recommendations, it will be neces- 
sary for competent engineers of the 
_ firm to interview the members of the 

Commission and city officials at con- 

siderable length, as well as obtain ad- 

ditional data from local utilities, power 
plants, industries, railroads and other 
local bodies. It will require careful 
review of existing information now in 
% the hands of Army Engineers and 
other agencies and commissions respon- 
sible for the development of the Po- 
tomac River Basin. In addition to the 
collection of data from local agencies 
and industries, it will be necessary for 
your city engineer to supply maps and 
anes needed to prepare such 
diagrams as are needed for incorpora- 
_ tion in this report, and we bespeak his 
co-operation. Field work by survey 
_ parties will be at a minimum, but it is 
expected that some work of this na- 

- ture may be necessary, the extent of 

which can be determined after a more 
detailed review of existing records. 
Following the compilation of basic in- 

_ formation, careful studies by various 

specialists in our organization will be 

necessary, along with sufficient basic 
designs to permit the preparation of 

_ preliminary estimates of cost.” 

u There are two outstanding omis- 

sions in the engineering report which 
are items of great importance to any 
city—schools and airports. 

In Maryland, schools are operated 

under control of the State and county, 

and do not fall within the province of 
the city; hence the omission. 
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In the matter of the airport, I think 
any city should include that item in 
its planning. Cumberland Airport is 
nearly completed and, therefore, was 
left out of the planning program, but 
airports will certainly be integral parts 
of civic economics in the years to come, 
and their growth should be charted as 
far as is possible in advance.  La- 
Guardia Field in New York, which 
was outgrown before it was com- 
pleted, and the Baltimore City Air- 
port, which has always been too small, 
are cases in point. No one today can 
see a Flying Fortress land at what was 
once considered a first-class air field 
without a rise in blood pressure. Air- 
field engineering will be one of the 
many problems in the post-war world. 

One possible and hoped for result 
of planned projects is a change in the 
psychology of the employed. WPA 
left some excellent results in roads, 
bridges and public works, but the ef- 
fect on the self respect of thousands 
of workers was definitely bad. The 
difference in the workers’ attitude was 
shown plainly in the actions of the 
men employed building a road that had 
to be finished at no definite time, and 
the same shovel leaners repairing a 
washout on a traveled road or cleaning 
up the ravages of a flood. When 
there was something vital to be done, 
they worked briskly. Otherwise the 
loafers were numerous. If we plan 
and blueprint now for necessary and 
worthwhile works and make boondog- 
gling unnecessary, we will do the 

_ Amercian people a valuable service. 
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\ir- T has been well established, on the both of these viruses are extremely _ 
all, basis of adequate laboratory and minute and are among the very small- _ 


can — epidemiological evidence, that water 
vas | has served as the vehicle for spread 
ield | of the infectious agents of a rather 
\ir- large number of specific diseases. Wa- 
the | ter generally becomes dangerous to 
rid. } man because it has been polluted with 
sult | pathogenic organisms from human 
the — sources. Communicable diseases com- 
PA | monly known to be spread by water 
ds, | are usually those in which the etiologic 
ef- } agent enters the body via the gastro- 
ids § intestinal tract and leaves in the feces 
‘he f or urine, or both. Egress from the 
vas f body in this fashion frequently permits 
the the causative agent to find its way into 
lad f water supplies used for human con- 
nd | sumption. Epidemics have occurred 
a4 frequently due to such polluted sup- 
ing | plies because facilities for adequate wa- 
len | ter purification were not available, or 
ne, | because laxity resulted in failure to 
he | exert adequate vigilance over available 
an purification procedures. 

nd Recently, attention has again focused 
g- | on the possibility of transmission of 
he § virus diseases of man by water. To 
date, two viruses have been isolated 
from human stools, namely those of 
foot and mouth disease (1) and polio- 
myelitis (2-5). It is interesting that 


A paper presented on October 19, 1943, in 
Milwaukee, at the annual meeting of the 
Wisconsin Section by Dr. E. R. Krum- 
biegel, Comr. of Health, Milwaukee, Wis. 


of Virus Diseases by Water 


| 


| 


est of the viruses known to be patho- 
genic for man. The epidemiology of 
foot and mouth disease is rather well 
understood. There is no evidence to _ 
show that it is ever transmitted to man © 
by water and it need not be considered _ 
because it has appeared in the United __ 
States on only a few occasions and — 
fortunately has been effectively sup- | 
pressed. 
Poliomyelitis is an important com-_ 
municable disease in most parts of the | 
U.S. and some investigators have sug- 
gested the possibility of its epidemic 
spread by water. The usual human > 
portal of entry of poliomyelitis virus — 
cannot as yet be said to be clearly estab- 
lished. There is, however, an accumu- 
lated weight of evidence which points _ 
toward the gastro-intestinal tract as the — 
probable portal (6-11). An increasing © 
number of investigators are leaning to- — 
ward the belief that although polio-— 
myelitis is essentially a disease affecting __ 
the central nervous system, it may be | 
a “digestive tract disease” in that the — 
virus may enter the body through one . 
end of the tract and leave by way of © 4 
the opposite end. 
Poliomyelitis virus has been found 
repeatedly in the stools of patients dur- 
ing the second or third week.of con- 
valescenc following paralytic or recog- — 


nized abortive attacks. It has also been — 


~ 

2 
arts 

a 
: 
<4 


demonstrated in the stools of persons 
with illness of indefinite character or 
with no clinical evidence of illness. 
The presence of virus in the stool may 
persist for several weeks and has been 
reported (4) to persist in the stool for 
as long as 123 days following a mild 
attack of the disease. It has been esti- 
mated (12) that 50 gm. of stool may 
contain from 1,000 up to 10,000 doses 
of virus infective for monkeys. 
Poliomyelitis virus is exceedingly 
stable. It has been shown to survive 
in 50 per cent glycerol for as long as 
8 yr. (13). It withstands low dilutions 
of phenol and 15 per cent ether, both 
of which are inimical to preservation of 
the viability of bacteria. It is not 
surprising then that the presence of 
the virus should occasionally be dem- 
onstrated in sewage. Tests have 
shown (14-15) that fairly large quan- 
tities may be present in sewage during 
epidemic periods or periods of peak in- 
cidence, although most positive results 
_have been obtained in the vicinity of 
hospitals. The presence of poliomye- 
_ litis virus in sewage may seem to be a 
dangerous thing from an epidemiologic 
viewpoint. Actually, its presence there 
is not necessarily of epidemiologic sig- 
nificance, any more than the presence 
of the tubercle bacillus in sewage is 
_ indicative of sewage being of any im- 
_ portance in the spread of tuberculosis. 


Water Supply Contamination 


The fact that poliomyelitis virus has 
been demons'rated in sewage is of sig- 
; ‘ nificance to water works officials be- 

cause sewage is frequently disposed of 
by transferring it to surface waters in 
such a manner that contamination of 
drinking water supplies may result. It 
is, therefore, desirable to inquire into 
the effect that modern sewage disposal 
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operations and water purification meth. 
ods have upon the virus. 


4 


Sewage Treatment 

At present the literature contains 
only one report dealing with the effect 
of sewage treatment on poliomyelitis 
virus. Carlson, Ridenour and Me. 
Khann (16) recently reported upon 
the effect of the activated sludge proc- 
ess, as used in municipal sewage dis. 
posal plants, in removal or inactivation 
of a mouse adapted strain of polio. 
myelitis virus. A virus suspension of 
1: 300 was used in sludge concentra- 
tions of 1100, 2200 and 3300 ppm.., the 
aeration periods being 0, 6 and 9 hr, 
It is to be emphasized that the virus 
suspension used was 1 : 300 which is an 
extremely heavy inoculum, far greater 
than would ever conceivably be the case 
in a sewage treatment plant. 

While their results are not as easy of 
exact interpretation as is desirable, they 
do indicate that activated sludge in 
amounts as low as 1100 ppm. with 6 
hr. aeration, inactivated or removed the 
virus sufficiently to prevent or very 
greatly reduce infectivity for intracere- 
brally inoculated mice. The method by 
which the virus is removed or de- 
stroyed is not clear. It may be due to 
absorption on sludge particles, precipi- 
tation by aeration, or to enzymatic, oxi- 
dative, or other viricidal action of the 
activated sludge. It is gratifying to 
know that the activated sludge method 
of sewage treatment is effective in the 
removal or destruction of at least one 
pathogenic virus in addition to numer- 
ous pathogenic bacteria. 

The effect of water purification 
methods on poliomyelitis virus has not 
been adequately investigated. In ster- 
ile water kept at room temperature in 
the dark, the virus has been found to 
remain active for as long as 114 days 
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(17) and it also withstands freezing 
(18). Carlson, Ridenour and Mc- 
Khann (19) have investigated the ef- 
fect of certain methods, commonly em- 
ployed in water purification plants, on 
the removal of poliomyelitis virus from 
artificially contaminated water. They 
used a virus strain adapted to mice; 
the dilution usually used being 1 : 500. 
It is to be emphasized that the water 
used was exceedingly heavily con- 
taminated with virus. While their re- 
sults cannot be regarded as conclusive, 
coagulation and sedimentation seemed 
to produce a slight reduction in the to- 
tal amount of virus in any suspension, 
the reduction being proportional to the 
amount of virus present. Sand filtra- 
tion alone apparently held back very 
little of the virus. When, however, 
large amounts of alum floc were per- 
mitted to impregnate the surface layers 
of the filter, so the rate of flow was 
reduced from 144 ml. per minute to 
102 ml. per minute, filtration appar- 
ently very greatly reduced the amount 
of virus. The addition of activated 
charcoal in concentrations of 10,25 and 
50 ppm. was partly effective in remov- 
ing the virus by absorption. 
Chlorination Studies 
The effect of chlorination on inacti- 
vation of the virus in water has been 
studied by several investigators. It is 
claimed as mentioned by Armstrong 
(20) that  artificially-contaminated, 
slightly turbid water was rendered non- 
infectious after 24 hr. by 4 ppm. of 
chlorine while 0.4 ppm. sufficed in clear 
water. A 1: 1650 suspension of virus 
treated with 0.5 ppm. of chlorine was 
not inactivated in 14 hr. but was in 4 
hr. A concentration of 1.5 ppm. of 
chlorine in tap water inactivated the 
virus in 20 min. and a concentration of 
0.55 ppm. after 1 hr. ao 


OF VIRUS DISEASES BY WATER 


It must be emphasized that these ex- 


periments dealing with the effect of 
water treatment methods on poliomye- 
litis virus are inconclusive because rela- 
tively high concentrations of virus were 
employed and the treatment methods 
were tested individually. They tell us 
little about what water purification 
methods would do if the virus were 
present in small concentration and if 
treatment methods were used in the | 
sequence ordinarily employed in deal- 
ing with surface water supplies. 


It is evident that, on the basis of cer- 


tain laboratory experiments, a hypothe- 
sis that poliomyelitis epidemics may be _ 
water-borne can be built up. 
any such hypothesis can have any true 
meaning or acceptance, however, it | 
must be in accord with the known epi- 
demiology of the disease. 


Before 


To date, 
epidemiological evidence fails to indi- 


cate that water is biologically of any 
importance as a medium of transmis- _ 


sion of poliomyelitis virus. Before wa- 
ter can be considered of any practical 


importance in the spread of poliomyeli- | 


tis it would be necessary to show that 


the behavior of the disease in some — 


places or at some times is dependent 
upon contaminated water. This has 


never been done and its known epi- © 
demiological behavior is definitely not — 


compatible with a water-borne theory 
of spread. 
In the north temperate zone, polio- 


myelitis epidemics occur during the 

weeks. 

and 

rarely during the winter and spring 
terious influence on the virus there is” 

no logical reason why, if poliomyelitis | 

is spread by water, epidemics should 


autumn 
sporadically 


summer and early 
Cases occur only 


months. Since cold exerts no dele- 


not commonly occur during the winter 


or spring. The seasonal incidence of | 
the disease is, therefore, not in accord-— 
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ance with a water-borne theory of 
spread. When poliomyelitis is epi- 
demic in a community it is also usually 
epidemic in numerous other communi- 
ties within a radius of several hundred 
miles, irrespective of their sources of 
water supply. This condition is not 
seen with true water-borne epidemics 
of typhoid fever or dysentery. 

Epidemics of acute water-borne dis- 
eases occurring in large communities 
are characterized by explosive onset 
with cases occurring in large numbers 
practically simultaneously in all parts 
of the community. If poliomyelitis 
were water-borne an extremely sharp 
epidemic onset would be expected. Ac- 
tually, epidemics of this disease begin 
insidiously and usually extend over a 
period of 6 to 10 weeks, ending 
abruptly with the onset of relatively 
cold weather. If poliomyeylitis were 
spread by drinking water one would 
expect widely different case rates in 
adjoining communities utilizing differ- 
ent water supplies and as yet this has 
not been shown to occur. 

The prevalence of the disease has not 
been correlated with the degree of sani- 
tary care surrounding different water 
supplies as determined either by bac- 
teriological examination or sanitary 
survey. If one is to assume that ordi- 
nary water purification methods are 
ineffective in removing the virus, then 
one must expect the highest incidence 
of the disease among cities obtaining 
their water supplies from rivers heavily 
polluted with sewage. Actually, the in- 
cidence of poliomyelitis has not been 
abnormally high in such cities. Com- 
parably, one would expect cities re- 
ceiving water supplies from sources 
carefully protected from pollution by 
human feces to be free from epidem- 
ics, and yet such communities have 
repeatedly suffered from sharp out- 


breaks. In rural areas poliomyelitis (1939). 


spreads at a relatively constant pace 
from area to area in a totally unpre. 
dictable manner which bears no rela- 
tionship to the character of water sup. 
plies. 

It is thus apparent that although a 
theory of water-borne spread for polio- 
myelitis can be hypothecated, such a 
theory is not in accordance with the 
known biologic behavior of spread of 
the disease, which is distinctly different 
from that of other diseases sometimes 
known to be water-borne. There is at 
present no epidemiological evidence 
that permits the belief that water is 
of any importance in the spread of 
poliomyelitis. 


References 
1. Kure, C., Huss, R. & Orin, G. Pres. 
ence de la Fievre Aphtheuse dans ¢ 
Contenu Intestinal d’un Suject Hv- 
main Vivant dan un Milieu Infecte, 
Compt. Rend. Soc. de Biol. (Fr.), 
131: 478 (1939). 

Harmon, P. H. The Use of Chemicals 
as Nasal Sprays in the Prophylaxis of 
Poliomyelitis in Man. J. Am. Med 
Assn., 109: 1061 (1937). 

3. Howe, H. A. & Boptan, D. Untreated 
Human Stools as a Source of Polio- 
myelitis Virus. J. Infect. Dis., 66: 
198 (1940). 

LEPINE, P., SEDALLIAN, P. & SAUTTER, 
V. Sur la Presence du Virus Polio- 
myélitique dans les Matiéres Feécales 
et sa Longue Duree d’Elimination 
Chez un Porteur Sain. Bul. Acad. 
de Med., (Fr.) 122: 141 (1939). 

Trask, J. D., Vicnec, A. J. & PAu. 
J. R. Isolation of Poliomyelitis Virus 
From Human Stools. Proc. Soc. 
Exptl. Biol. & Med., 38: 147 (1938). 

6. Toomey, J. A. Active and Passive Im- 
munity and Portal of Entry in Polio 
myelitis. J. Am. Med. Assn., 109: 
402 (1937). 

VieneEc, A. J., Paut, J. R. & TRASK, 
J. D. Poliomyelitis Virus From Feces 
in Non-Paralytic Poliomyelitis. IL 
Infectivity by Various Routes. Proc. 
Soc. Exptl. Biol. & Med., 41: 24 


un 


NI 


Jan. 


10. 


| 
pars 
4 
— 


V oll. 3% 


Pace 
inpre- 
rela- 
sup- 


igh a 
polio- 
ich a 
h the 
id of 
erent 
times 
is at 
dence 
er is 
d of 


Pres. 
ins el 

Hu- 
ifecte, 
Fr.), 


nicals 


TRANSMISSION 


Jan. 1944 
8, Burnet, F. M., Jackson, A. V. & 


Rosertson, E. G. Poliomyeltis—The 
Use of Macacus Cynomologus as an 
Experimental Animal. Australian J. 
Exptl. Biol. & Med. Sci., 17: 375 
(1939). 

9, Trask, J. D. & Paut, J. R. Experi- 
mental Poliomyelitis in Cercoptheus 
Aethiop Sabaeus (the Green African 
Monkey) by Oral and Other Routes. 
J. Exptl. Med., 73: 453 (1941). 

10. Howe, H. A. & Bopran, D. Portals of 
Entry of Poliomyelitis Virus in the 
Chimpanzee. Proc. Soc. Exptl. Biol. 
& Med., 43: 718 (1940). 

ll, Faser, H. K. & R. J. Path- 
way of Invasion in a Cynomolgus 
Monkey After Oral Application of 
Poliomyelitis Virus. Science, 96: 473 
(1942). 

12, Paut, J. R. & Trask, J. D. Occur- 
rence and Recovery of the Virus of 
Infantile Paralysis From Sewage. 
Am. J. Pub. Health, 32: 235 (1942). 


13. Ruoaps, C. P. Survival of the Virus 
of Poliomyelitis for Eight Years in 
Glycerol. 
(1929). 

14. PAUL, 


J. Exptl. Med. 49: 701 


OF VIRUS DISEASES BY WATER 


J. D. & Garp, S. 


85 

Poliomyelitis Virus in Urban Sew- 
age. J. Exptl. Med., 71: 765 (1940). 

UW.~ Paut, J. R. & Trask, J. D. The Virus 

of Poliomyelitis in Stools and Sew- 

age. J. Am. Med. Assn, 116: 493 

(1941). 

16. Cartson, H. J., Ripenour, G. M. & 

McKuann, C. F. Effect of Activated — 

Sludge Process of Sewage Treatment 

on Virus. Am. J. Pub 

: 1083 (1943). 

17. KiNG, C. & Lepine, 
La Penetration du Virus Poliomyé-— 
litique 4 Travers la Muqueuse du Tube 
Digestif Chez le Singe et sa Conver-— 
sation dans I’Eau. Bul. Acad. de 
Med. (Fr.), 3 Série Vol. 158 
(1929). 

18. Kramer, S. D., Grossman, L. H. & 
HoskwirTH, B. Active Immunization 

Against Poliomyelitis. A 

Study. J. Immunol., 31: 199 (1936). 

19. Cartson, H. J., RIDENOUR, G. M. & 
McKuann, C. F. Efficacy of Stand-— 
ard Purification Methods in Remov- 
ing Poliomyelitis Virus From Water. — 
Am. J. Pub. Health, 32: 1256 (1942). 

20. ArmstrRoNG, C. Infantile Paralysis 1941, 

The Natl. Found. for Infantile Paraly- 

sis, Inc., p. 40. 


Health, 


102: 


The Signi 


HE fundamental principles of good 
employee-employer relations have 
not changed since the days of decen- 
tralized industry; only the application 
of these principles has changed to keep 
pace with accelerated business and liv- 
ing conditions. The tempo of modern 
living was gradually quickened by em- 
ployers whose foresight and genius for 
organization, coupled with their ability 
to make money, enabled them to create, 
expand and maintain large corpora- 
tions. Some of these men, from the 
very beginning, realized that one of the 
most important single factors for the 
success of an organization is freedom 
from labor difficulties. Others—and 
unfortunately these were in the major- 
ity—either failed to appreciate the 
value of a congenial labor-capital rela- 
tionship (which, reduced to its com- 
mon denominator simply means good 
employee-employer relations) or chose 
to ignore it. These are the unscrupu- 
lous men who exploited their workers 
in order to satisfy their own greed for 
monopolistic control of industry and 
the accumulation of vast sums of 
money for themselves and their stock- 
holders. Therein lies the responsibil- 
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By Edward B. Mayer 


ficance of Good Employee-Employer Relationships 


di 
ity for the creation of workers’ unions, 
These are the men responsible for the 
chaotic labor conditions that exis 
throughout the nation today. 

When abused workers banded to 
gether to form embryonic labor unions, 
they were impelled so to do by a very 
real necessity for better working con- 
ditions, shorter working hours, more 
pay, etc. Their leaders were men from 
within their own ranks who suffered 
from the same conditions, who were ac- 
tually representative of their groups, 
and who, because they dealt directly 
with their own employers, were reason- 
able in their demands. Too many em- 
ployers either refused to negotiate with 
their employees’ representatives or, if 
they did receive them, failed to live up 
to the terms of their bargains. The 
golden opportunity to establish a sound 
foundation for good employee-employer 
relations—arbitration within corpora- 
tions—was lost. Men, as unscrupulous 
as the adamant corporation heads, saw 
in this impasse the opportunity to co- 
erce both capital and labor, seized con- 
trol of the bargaining agencies from 
their rightful leaders, the employees, 
and set up the machinery which cre- 
ated the labor unions of today. 
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Protection Against Exploitation 


We all recognize that there is a def- 
nite need for control of both labor and 
industry; that the working man needs 
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and has a right to protection against 
exploitation; that industry needs and 
is entitled to protection against disrup- 
tion of its activities through strikes and 
slow-downs. Some believe that com- 
plete unionization is the answer; others, 
that the abolition of unions and the 
adoption of federal labor laws will pro- 
vide the solution to this knotty prob- 
lem. Between these two are those who 
believe that the enforcement of basic 
federal labor laws dealing with mini- 
mum and maximum wages, productive 
working hours, and healthful working 
conditions, plus the establishment of 
good, workable intra-corporation em- 
ployee-employer relations, accomplished 
through co-operative conferences be- 
tween corporation heads and the organ- 
ized employees’ association representa- 
tives, will bring about the desired and 
necessary amity between labor and in- 
dustry. 

While they do have their operational 
defects, large public utilities and gov- 
ernmental agencies have proved the 
value of the last cited theory. 

I am personally affiliated with a large 
municipal utility whose administrative 
office doors are always open to the em- 
ployees, and I have seen employees 
come to these offices for counsel on all 
types of problems—personal and other- 
wise. Gradually, this friendly co-op- 
eration between the management and 
its employees has grown until policies 
dealing with personnel problems now 
are discussed in round-table confer- 
ences with representatives of the Em- 
ployees’ Association. Recently, follow- 
ing the prevailing practice of other 
large corporations, an Employee Rela- 
tions Director has been added to the 
staff to serve as an impartial expert in 
the field of personnel relations. That 
this spirit of sympathetic and friendly 
understanding on the part of the man- 
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agement has paid dividends in the form 
of employee confidence and loyalty is 


attested by the fact that although we | 
are a $200,000,000 utility, with a large © 


personnel, we have been singularly. free 


from labor difficulties. 


Employee Benefits 


Not the least of the reasons for the 


good 


employee-employer relationship 


which exists in our organization is that — 


our employees know, that once having — 


completed their six-months probation-_ 


ary periods (during which time they © 
are closely observed and if found un- 
satisfactory are subject to instant dis- 


missal), they are permanent employees, | 


removable only for cause and eligible 
to enjoy all the benefits of secure posi- 


tions with a large modern utility—fixed © 
salaries with provision for overtime 


pay, set hours of work, assigned work- 
ing locations, annual two-week vaca- 
tions with pay, specified opportunities 


for promotion and salary increases, — 


protective leaves of absence for various 
sound reasons, etc. Employees are 
free from political influences and there 


are no restrictions against race, color, 


creed or membership in any organiza- 
tion that is non-political. Moreover, as 


a reward for faithful service, the man- — 


agement has fostered the following 
welfare program: 
1. Retirement, Disability 


Death Benefit Plan with both the em- _ 


ployee and the employer contributing 
equal shares to the fund 

2. Periodic physical examinations of 
employees by the medical staff in a suc- 
cessful attempt to prevent long disa- 


bilities; and, along these lines, the 


maintenance of rest rooms for men 
and women, with a doctor or a regis- 
tered nurse in constant attendance 


3. A cafeteria where wholesome hot — 
meals, light lunches and refreshments | 
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are served at cost amidst pleasant sur- 
roundings 

4. A Credit Union where employees 
may invest savings, purchase War 
Bonds or borrow money 

5. An Employees’ Association which 
provides recreational activities, mem- 
bership in a low-cost medical clinic and 
group life insurance 

6. A corporation magazine, pub- 
lished monthly, written simply, which 
deals with matters of interest to the 
employees such as the progress of 
various maintenance and construction 
projects, taxation, changing labor laws, 
governmental rules and_ regulations, 
sports items and personal glimpses of 
fellow employees 

7. A transportation and rationing 
committee which handles employee 
problems relative to gas _ rationing, 
share-the-ride transportation, safety 
shoes, etc. 

The corporation is contemplating an 
educational program embracing the 
arts and sciences as well as subjects 
relating directly to business activities ; 
and is also planning the distribution of 
a daily, semi-weekly or weekly bulletin 
apprising all employees informally of 
current events important to the conduct 
of business or to employee morale. 

In citing our organization as an ex- 
ample of what may be accomplished 
through co-operative conferences and 
the establishment of equitable regula- 
tions governing wages and working 
conditions, I am fully aware of the fact 
that we are reaping the benefits of a 
large invested capital and a big organi- 
zation. I am cognizant of the fact that 
free-lancing professional men and em- 
ployees of small firms lack the protec- 
tion against exploitation that even 
loosely organized groups secure as a 
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Professional Groups and Personne] 


That professional groups are begin- 
ning to awaken to the need for sound 
personnel programs is attested by the 
fact that at the National Convention 
of the American Society of Civil En. 
gineers held at the Biltmore Hotel jn 
Los Angeles in June of this year, Past- 
President Black touched upon the sub- 
ject when he asserted that the Society, 
having admirably devoted all of its time 
and energy to scientific exploration and 
development, nevertheless has paid too 
little attention to establishing standard 
wages, fees and working conditions for 
its engineers in private industry. He 
pointed out that this lack of attention to 
a very real problem of the engineering 
profession has been forcibly impressed 
upon the minds (and the pocketbooks) 
of Society members by present war 
conditions; for many engineers, work- 
ing on government contracts which 
made no provisions for overtime pay, 
found themselves receiving less than 
some of the day-laborers they em- 
ployed. 

To make matters worse, the govern- 
ment established the War Labor Board 
which provides employee-employer rep- 
resentation for purposes of arbitration 
in wage and salary and working condi- 
tion disputes involving all types of 
employees other than professional 
men. As a result, many engineers 
aligned themselves with either the AFL 
or the CIO. They and other members 
of the profession realize, however, that 
this is not the solution to the problem. 
In order to maintain the high ethical 
standards set by the A.S.C.E. with- 
out jeopardizing the privilege of pro- 
fessional men to establish their own 
fees, I believe that it will be necessary 
for engineers to refrain from identify- 
ing themselves with any and all out- 
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ide labor unions and to reorganize the 
rent organization to act as a so- 
alled bargaining agency, appointing an 
qithoritative board of arbitration to 
represent its members in all wage and 
lary and working condition disputes. 
These plans are applicable also to 
the American Water Works Associa- 
tion and it behooves each member to 
do some constructive thinking along 
these lines right now. Active partici- 
pation in the personnel field would not 
lower the dignity of the Association 
nor its ethical standards but would 


materially increase its usefulness in 
the water works field 


Job Standards 


Labor unions have already set up 
job standards with corresponding sal- 
ary schedules and I believe that we 
all recognize the worth of these efforts. 
If the engineering profession desires 
to retain its right to supervise all en- 
gineering activities, however, it must 
combat the control of labor organiza- 
tions over management in those per- 
sonnel matters pertinent to its mem- 
bers. To accomplish this it must set 
up its own job standards, based upon 
the ethical standards it has developed 
over the years. This will form a basis 
for a sound salary policy applicable 
to the engineering profession. 


Conclusions 


Maintaining good employee relations 
as a part of management is a science 
in itself. You may wonder what “sci 
ence’ has to do with personnel man- 
agement. If we analyze the word 
“science” we find that it means noth- 
ing more nor less than the application 
of co-ordinated, codified knowledge 
which has been gained by systematic 
observation, practical experimentation 
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and logical reasoning. Therefore, I 


maintain that personnel management — 


is a science and should be so regarded 
by the A.S.C.E., the A.W.W.A., labor 


leaders and all executives of modern © 


business. 


It is impossible to touch on all points _ 


of so important a subject as the es- 
tablishment and maintenance of good 


employee-employer relations in so brief — 


a paper as this one, or even to draw a 
definite conclusion, for what may be 


governing factors today may not hold — 


However, I should 


fact that 


true tomorrow. 
like to stress the 


proved their worth in large public 


utilities and government agencies over — 


a period of years and, more recently, 
in private business. The methods used 
to establish and maintain good em- 
ployee-employer relationships will nat- 
urally vary from one corporation to 
another but in all cases it is important 
that co-operative conferences be at- 
tended frequently by corporation heads 
and representatives of the employees. 

Whatever the method used, in every 
plant co-operative conferences should 
be organized at the earliest possible 
moment to scrutinize the desirability 
and the applicability of various pro- 
posals, to initiate selected plans ex- 
perimentally, and thus to prepare a 
modern, smooth pattern of good em- 
ployee-employer relations against the 
day when this war will be ended and 
millions of men, released from the 
armed forces, will have to be absorbed 


into industry with the least possible ce 
disruption of plant and personnel ac- 


tivities at wages which will be com- 
mensurate not only with the individ- 


ual’s duties and qualifications but with 
the then-current cost of living. 
~ 


amicable 
-employee-employer relations, with re- 


sultant high levels of efficiency, have 
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HROUGHOUT the water works 
field there has been a considerable 
amount of time spent in study and 
research in developing the water meter 
to its present-day standard of refine- 
ment and efficiency. Its durability and 
high registration accuracy over long 
periods of service under varied op- 
erating conditions are most outstand- 
ing in the field of measuring devices. 
_ Many individual water works men, as 
well as meter manufacturing com- 
_ panies, have contributed toward the 
development of the present-day water 
meter with its high standard of effi- 
ciency. 

Practically from the time of its in- 
ception the American Water Works 
_ Association has been vitally interested 
in problems concerning the water 
meter, and as a result of continuous 

studies has recently prepared and 
adopted new and improved standard 
specifications for cold water meters 
which unquestionably will raise the 
general standard of performance for 
all water meters produced in the fu- 
ture. Several makes of meters have 
already reflected improvements which 
will redound to the benefit of the water 
works industry. 
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Reconditioning of Warped Meter Discs 


By George C. Sopp pice 4 
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One needed improvement, however, 
which long has been under considera- 
tion and for which a satisfactory and 
permanent solution has not yet been 
found, is the elimination of the distor. 
tion or warping of hard rubber water 
meter discs ordinarily caused by hot 
water or steam backing up through 
the meter from defective water heat. 
ing devices. These distorted or 
warped water meter discs are com- 
monly known as “burned” discs. 

Many attempts have been made to 
produce discs of various compounds 
that would be heat-resistant and there- 
fore not subject to distortion. These 
attempts have met with varied degrees 
of success, but to my knowledge no 
disc has yet been produced to embody 
all the necessary qualities of the pres- 
ent-day hard rubber disc and still have 
the desired quality of being heat-re- 
sistant. Many types of plastic mate- 
rials have been molded into meter 
discs, some of which have been found 
to resist heat satisfactorily; yet, the 
water absorption of these materials 1s 
much higher than that of the hard 
rubber disc, rendering the plastic disc 
generally undesirable. 

An ideal material for water meter 
discs should embrace at least the fol- 
lowing specifications : 


1. The material should be _ tough, 
very durable, and practically non-dis- 
integrating in water, 
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2. It should be slightly flexible and 
capable of receiving and maintaining 
, polished surface. 

3. It must be non-corrosive and 
should not induce corrosion when in 
contact with bronze measuring cham- 
bers. 

4. Its specific gravity should be near 
that of water to avoid undue wear of 
the bearing surfaces and to reduce 
‘riction loss to a minimum. 

5. It should be non-absorbent in 
water under constant normal pressures. 

6. It should be heat-resistant. 


Inasmuch as the ideal meter disc has 
not yet been produced, water meter re- 
pair shops throughout the country are 
till faced with the problem of having 
to discard burned and sprung meter 
discs. The Bureau of Water Works 
and Supply of the City of Los Angeles 
has faced this problem for many years 
and has been constantly working to- 
ward a satisfactory solution in an at- 
tempt to reduce the cost of meter re- 
pairs where the discs have been burned 
or warped out of alignment, which 
made it necessary to discard the old 
discs and replace them with new discs 
to maintain the registration accuracy 
required. 

With a total of 316,837 water me- 
ters in service in the distribution sys- 
ten of the Bureau, as of October 1, 
1943, the cost of replacing burned and 
sprung meter discs is still a big item 
in the average unit cost of our meter 
repairs, even in view of the fact that 
new and greatly improved domestic 
and commercial hot water systems have 
been installed, which have gradually 


decreased the annual number of such 
damaged discs. 

During the last seven years, the aver- 
age number of meter discs replaced an- 
due to these causes, was 3,554. 


nually, 
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Of the average yearly number of disc 
meters repaired in sizes from 2 in. to 
2 in. inclusive during the same period, 
approximately one out of every four 
required replacement of a disc which 
had been burned or sprung. 

With the average cost of new discs 
ranging from $1.33 to $10.86 each, in 
sizes from 2 in. to 2 in. inclusive, a 
comparative idea can be had of the 
cost involved in these replacements. 


How Do Meter Discs 
Burned or Sprung 
When a hard rubber disc is fitted 

into a measuring chamber of a 3 in. or 

} in. water meter, approximately 0.010 

in. clearance is allowed between the 

periphery of the disc and the wall of 
the measuring chamber. Slightly in- 
creased clearances are necessary for 
discs in meters of larger sizes. This 
close fit between the disc and the wall 
of the measuring chamber is necessary 
to preclude the passing of water from 
the upper to the lower side of the disc 
or vice versa. However, this clearance 
is essential in order to reduce to a mini- 
mum the friction between the periphery 
of the meter disc and the wall of the 
measuring chamber, thereby making 
possible a high degree of sensitivity. 
If for some reason the hard rubber disc 
becomes enlarged, the clearance be- 
tween the disc and the wall of the meas- 
uring chamber diminishes, thus causing 
increased friction. If the disc con- 
tinues to enlarge, friction with the wall 
of the measuring chamber increases 
and the disc binds on the wall of the 
measuring chamber and becomes im- 
movable, thereby blocking the normal 
flow of the water through the measur- 
ing chamber of the meter. Where the 
temperature of the water is normal 
and a blocking of the waterway occurs 
due to the disc becoming cemeaenenss 
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ingly useless discs and replace them 
with new units. 


within the measuring chamber for rea- 
sons other than swelling, extremely 
high loss of head develops and the 
amount of water discharged is mate- 
rially affected. Under these conditions 
a disc may either break or become 
sprung if the pressure differential is 
too great for the disc to withstand. 

Where the hard rubber disc is sub- 
jected to water temperatures of ap- 
proximately 150°F. or above, it not 
only tends to enlarge and bind in the 
measuring chamber but it also becomes 
semi-plastic and thereby loses its nor- 
mal rigidity. With the disc enlarged 
and binding on the wall of the meas- 
uring chamber, and at the same time 
having been reduced to a semi-plastic 
state, it is vulnerable to inoperative dis- 
tortion caused by the hot water or 
steam creating a temporary excess 
pressure condition in the plumbing, 
which reverses the normal direction of 
flow through the meter, causing the 
disc to twist out of alignment; or by 
water being drawn from the plumbing 
while the disc is in a semi-plastic con- 
dition which would likewise cause the 
disc to force itself out of alignment in 
attempting to operate. If the disc has 
been forced out of shape and the heat 
has been dissipated and water tempera- 
ture restored to normal, the dise hard- 
ens in its distorted shape. A water 
meter disc in this condition is said to 
be warped or “burned.” 

Inasmuch as the disc has an ex- 
tremely small clearance on the top and 
bottom, as well as around its periphery 


_ when in the measuring chamber, it can- 


not operate when so distorted. To al 
intents and purposes these burned discs 
have been rendered useless, and the 
general practice of water meter repait 
shops has been to discard these seem- 
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We have found that by properly 
heating and remolding these discs they 
can be used again in a water meter 
with no apparent decrease in the op. 
erating efficiency of the meter. 


Developing the Remolding Process 


Early in 1941, experimentation was 
begun in our meter shop to determine 
definitely the possibility of remolding 
and straightening burned and sprung 
discs in an attempt to effect a saving in 
meter repair costs. Difficulties were 
encountered in the early stages of our 
experiments, such as determining the 
correct shape and thickness of molding 
dies, material from which the dies 
should be made, clearance necessary 
for the controlling of expansion and 
contraction during remolding to pro 
duce a disc of the desired size, and the 
proper heating of the damaged dige 
while in the process of treatment. 

3y January 1943, our experiments 
had been completed, and the remolding 
and straightening process was estab 
lished by the Bureau as a regular meter 
repair procedure. All burned and 
sprung water meter discs, both flat and 
conical types, are now reconditioned in 
our Water Meter Shop at a saving of 
81 per cent to 93 per cent of the cost 
of new meter discs. aha 


Remolding Process : 


3urned and sprung meter discs of 
the flat type are processed satisfac- 
torily, without removing the disc spin- 
dle and the two half-balls, on all dises 
of sizes smaller than 1} in. Discs in 
sizes 1} in. and larger are stripped of 
their disc spindles and half-balls, as a 
better perpendicular alignment of the 
spindle to the disc can be had by work- 
ing with the disc alone in these larger 
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In the case of the conical type disc, 
which usually is made in one piece with 
the disc spindle inserted through the 
center of the ball, it is processed as a 
complete unit irrespective of size. The 
conical type disc is found to respond 
to the reconditioning process more 
readily than the flat type, due primarily 
to the metal reinforcement within the 
body of the disc being somewhat under 
tension while the disc is in a burned or 
sprung condition, which tends to aid 


Fic. 1. Heating Vat, Showing Movable 
Tray With Molding Die and a Distorted 
Disc 


the straightening process when the disc 
is heated and remolded. 

The proper type and correct size of 
mold is selected and, together with the 
disc to be reconditioned, is placed on 
the heating tray and lowered into the 
heating vat containing water at 212°F 
The mold is heated along with the disc 
in order that the mold shall be at the 
same temperature as that of the disc 
during the actual remolding process, 
thereby eliminating the possible pre- 
cooling of the surface of the disc which 
could occur if the mold was allowed to 
be at room temperature. 
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Heating the Discs 


From tests and analyses made on 
discs which have been processed, we 
find that there is no appreciable deteri- 
oration of the composition or strength 
of a disc which has been allowed to 
stand in water at 212°F. for a matter 
of hours, but inasmuch as the heating 
of the disc is merely a means of reduc- 
ing it to a semi-plastic state, the mini- 
mum time necessary to produce this 
effect is the most economical. In the 


case of 


2 in. and # in. discs, the time 


required to heat the discs properly is 
from 2$ to 3 min.; 1 in. approximately 


6 min. ; 


14 in. approximately 12 min. ; 


and 2 in. approximately 15 min. 

The disc is heated in the bottom half 
of the mold; otherwise the heated and 
expanded disc is difficult to press into 
the mold, and in some cases it may 
even be impossible to press it into the 
mold without permanently injuring the 
smooth periphery of the disc. With 
the disc pressed into the bottom half 
of the mold (and in the case of the 1} 


in. 


makes 


and 2 in. discs, as well as for some 
in smaller sizes, a diaphragm | 
slot filler inserted) it is heated in the _ 


water the required length of time and — 


then removed from the heating | 
top half of the mold immediately fitted 


vat, the | 


to the bottom half, and the complete — 


mold 


assembly containing the disc _ 


Fic. 


Molding Dies for Various Sizes 
and Types of Meter Discs 
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placed under a heavy press and the 
cooling process begun. 


Cooling of Remolded Discs 


Gradual cooling of the mold and the 
disc is effected by means of a cold 
water spray applied to the outside sur- 
face of the mold while it is under com- 
pression in the press. The time re- 
quired for thorough and adequate cool- 
ing of the disc is approximately twice 
the time required for the heating of 
the disc. A remolded disc which has 
not been thoroughly cooled throughout 


Fic. 3. Molding Die for §-in. Lambert 
Flat Type Disc With a Burned and a Re- 
molded Disc 


become deformed when _ being 
_ withdrawn from the mold; therefore, 
it is important to provide for proper 
and complete cooling of the disc be- 
_ fore removing it from the mold. 

The remolded disc, having been re- 
moved from the mold, is then tested 
with a straight edge, or flat surface as 
in the case of the conical type disc, to 
determine whether it is in perfect align- 
ment. If the disc has not returned to 
its original true shape, a second appli- 
cation of the process invariably corrects 
any traces of deformation remaining 
after the first straightening process. 

_ After the disc is straightened and in 
alignment, the edges are lightly scraped 
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to remove any fins caused by the mold 
and the thrust roller hole in its periph. 
ery is reamed out to the proper size in 
discs equipped with thrust rollers. The 
disc is now ready for a simple grind- 
ing-in process in the measuring cham- 
ber to eliminate any scoring which 
might be present on the surface of the 
disc ball. 

We have found that it is possible to 
straighten from 35 to 40 2 in. or 3 in, 
discs per eight-hour day by this process, 

This remolding process is particu- 
larly applicable to all flat and conical 


Fic. 4. Molding Die for 8-in. Worth 
ington Flat Type Disc With a Burned and 
a Remolded Disc 


types of meter discs of most standard 
makes from 2 in. to 2 in. in size, and 
can be successfully applied to discs of 
larger meters. vol 


Remolding Equipment 


Heating Vat. The particular heating 
vat used in our shop for heating the 
discs (see Fig. 1) is an open type vat 
of 15 gal. capacity, heavily insulated, 
and containing a 220 v., 3000 w. anda 
220 v., 2000 w. electric heating ele- 
ment, which were found necessary to 
maintain the water at 212°F. in this 
large vat during long periods of con- 
tinuous remolding operations. A mov- 
able heating tray, upon which the disc 
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and the two halves of the mold are 
placed, is suspended within the vat to 
facilitate the lowering or raising of the 
disc and the mold into or out of the 
water. 

Molding Dies. The molding dies 
were made of mild steel, “ASTM-—A- 
10” (see Fig. 2), and were turned on 
the lathe in our meter shop. In deter- 
mining the inside dimensions of the 
molding dies, it was necessary to estab- 
lish the standard dimensions of new 
discs of each make, type, style, and size 
for which a mold was to be made, and 
from these measurements to increase 
the size of the mold sufficiently to allow 
for the contraction of the disc in cool- 
ing so that its finished dimensions would 
be as close as possible to those of a 
standard new disc. For the average 2 


in. and } in. flat type disc molds, 0.004 


Fic. 5. Molding Die for ?-in. Tropic Flat 
Type Disc With a Burned and a Remolded 
Disc 


Molding Die for {f-in. Hersey 
Conical Type Disc With a Burned and a 
Remolded Disc 
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hard rut 


Fic. 7. Molding Die for 1-in. Worth- 
ington Flat Type Disc With a Burned and 
a Remolded Disc 


Molding Die for 14-in. Trident 
Flat Type Disc With a Burned and a 
Remolded Disc 


Fic. 8. 


in. oversize in diameter was necesssary ; 
for 2 in. and } in. conical type disc, 


from 0.002 in. to 0.004 in. ; for 1 in. flat 


or conical type disc, from 0.005 in. to 
0.010 in.; for 14 in. flat type disc, 0.012 
in.; and for 2 in. flat type disc, 0.014 
in. 

The hole for the disc ball in both the 
top and the bottom sections of the mold 
is made to the exact size of the ball of 
the disc. 

The diaphragm slot inserts for the 
14 in. and 2 in. flat type discs, as well 
as of certain smaller sizes, are likewise 
made of mild steel, and are of the 
same dimensions, respectively, as the 
diaphragm slots of the standard discs. 
The use of these inserts is necessary to 
restrain the flow of the semi-plastic 


ber during the pressing and © 
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cooling process in order to retain the 
proper size of diaphragm slot. Mold- 
ing dies for discs in sizes from 2 in. 
to 2 in., inclusive (Figs. 3-9) illustrate 
the effectiveness of the process by 
showing a burned disc on the left and 
a remolded disc on the right. 


Fic. 9. Molding Die for 2-in. Trident 
Flat Type Disc With a Burned and a Re- 
molded Disc 


All molding dies and diaphragm slot 
inserts are kept well oiled when not in 
use to prevent rust and corrosion of 
their surfaces. 

Press. The press used in this proc: 
ess (Fig. 10) was fabricated in our 
meter shop by using the top section 
(yoke and stem) of a 10 in. O.S.&Y. 
gate valve, which was bolted to a 
heavy steel plate, 14 in. in thickness, 
which in turn was fastened to a simi- 
lar lower plate. The molding die is 
placed between these two plates and 
pressed tight by the pressure of a 
round plate loosely fastened to the 
bottom of the gate stem. 

Figure 11 is a general view of the 
heating vat, molding dies, and press. 


Performance of Discs after Remold- 
ing 
During the development of the proc- 


ess and after it was put into operation 
as a regular shop procedure, consid- 


erable discussion developed as to the 


effect upon the discs of such heating 


and remolding. The bulk of this dis. 
cussion centered around four questions 
enumerated below. Much time was 
spent in seeking the answers to these 
questions as we felt they were vital 
to the ultimate success of the project, 

1. Q. Does the heat treatment and 
remolding process weaken or in any 
way damage the composition of the 
disc ? 

A. Laboratory tests and analyses of 
discs which had been burned and syb- 
sequently remolded as many as twelve 
times were made and compared with 
tests and analyses of new discs of the 
same make, type, and size. It was 
found that the discs which had been 
burned and straightened twelve times 
were not quite as strong as new discs 
but that their deflection was greater, 


Fic. 10. Molding Die Press, Showing 
Molding Die Under Compression and Water 


Spray Being Applied 
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The slight changes in strength and 
rigidity of these discs under the ex- 
treme conditions of this test still did 
not render them impracticable for use. 

2. QO. Would discs which had been 
in continuous service for many years 
respond similarly to relatively new 
discs in the remolding process? 

A. From a series of tests it was 
found that discs which had been in 
continuous service from fifteen to 
twenty years responded to the re- 
molding process in precisely the same 
manner as relatively new discs. 

3. QO. Was it possible to restore 
them to their original thickness and 


98 


diameter ? 


4. Q. What is the registration ac- 
curacy developed by meters employing 
these remolded discs as compared to 


the use of new discs? 


A. To obtain answers to the last 


two questions we thought the best way 
to establish conclusive proof of the 


success or failure of the remolding 


process was to take a group of new 


water meters and progress them 
through the various stages of burning, 
disc remolding, and final registration 
accuracy tests, keeping an accurate rec- 


ord of each step. 


Twenty new § in. X } in. positive 


_ displacement type flat disc meters, 


complying with the standard water 


meter specifications of the Department 


of Water and Power, City of Los 


Angeles, were selected at random from 
our stock for this test, without any 


knowledge as to their registration ac- 
curacy. 
shown 

our required standard test flows of 

- 16 gpm., 2 gpm., and } gpm., as shown 
in Column 1 entitled “Registration 
Accuracy Test (New).” 


The results of the test are 
in accompanying Table 1. 
These meters were first subjected to 


These me- 


ters were tested simultaneously, using 
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our multiple testing system shown ig 
Fig. 12. 

Following the registration accuracy 
tests, the measuring chambers were 
removed from the main casings, the 
discs removed from the measuring 
chambers, and each disc and measuring 
chamber immediately marked so as to 
identify them permanently with that 
particular meter for the remainder of 
the tests. 

Each disc was then carefully meas 
ured for its diameter and _ thickness, 
In Column 2 entitled “Disc Dimen- 
sions (New)” you will note that the 
disc diameters varied slightly, showing 
a difference of approximately 0.003 in, 
between the largest and the smallest 
diameters. Also, you will note that 
the thickness of the discs varied 
slightly, showing a difference of 0.0015 
in. These dimensions are interesting 
to water works men for it definitely 
indicates that a variation in diameter 
of 0.003 in. and a variation in thick 
ness of 0.0015 in. may still be ex 
pected in our present-day 2 in. meter 
discs. 

The next step was to determine the 
dimensions of these discs at 212°F, 
To accomplish this, the discs were 
placed in the heating vat of boiling 
water and left for five minutes. After 
being removed from the boiling water 
they were immediately measured for 
their diameter and thickness. The 
dimensions of these discs at approxi 
mately 212°F. are shown in Column $ 
entitled “Disc Dimensions (Hot).” 
The figures show that discs having an 
average room temperature, which were 
subjected to a temperature of 212°F. 
for five minutes, increased in diameter 
on the average of 0.0222 in. and in- 
creased in thickness on an average of 
0.00123 in. 


Although most of the discs were 
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deformed by this first heating, it was 
felt that they should be subjected to 
further severe heating and a simulated 
burning operation performed as nearly 
like that as in actual service as pos- 
sible. Therefore, the discs were fitted 
into the measuring chambers and the 
measuring chambers submerged in the 
vat of boiling water, allowed to stand 
ten minutes, then removed and the 
disc spindles rotated, forcing the discs 
completely out of alignment, after 
which they were immersed in cold 
water and solidified in their odd and 
varying shapes. 

At this point and before starting the 
remolding process, further measure- 
ments of the discs were made. As 
shown in Column 4 entitled “Disc Di- 
mensions (Cold)” we found that the 
discs when cooled had contracted on 
an average of 0.0106 in. below their 
original average new diameter and 
0.033 in. less in diameter than when 
measured at 212°F. However, the 
tabulation shows that the thickness of 
the discs increased slightly and in some 
cases were thicker when cool than when 
measured at 212°F. There may be 
several reasons for the increase in 


thickness of the discs at this point of 
the test but I doubt whether they are 
worthy of any lengthy discussion as 
ertinent to 


they are not particularly 
the subject. 


Remolding Process 


With the discs distorted in shape 
and out of alignment, they were ready 
to be progressed through the routine 
remolding process. Each disc was 
then in turn fitted into the bottom 
section of the mold and, together with 
the top section of the mold, placed in 
the heating vat and heated for 2} min., 
after which the top section of the mold 
was fitted to the bottom section and 
the completed assembly containing the 
disc placed under compression and 
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ute flow, 


cooled with water spray for approxi. 
mately 6 min. It was found that only 
one disc required a second heating ang 
straightening application to produce 
perfect alignment. After all the discs 
had been straightened, diameter and 
thickness measurements were taken 
again; these measurements are showy 
in Column 5 entitled “Disc Dimensions 
(After Remolding).” 


Accuracy Test 


Inasmuch as this completed the te. 
molding process, it was desirable now 
to compare the remolded discs with the 
original new discs insofar as diameter 
and thickness were concerned. Al. 
though these discs had expanded op 
the average of 0.0222 in. when meas. 
ured “hot” and had shrunk on the 
average of 0.0106 in. when measured 
“cold,” from their original average 
“new” diameters, they were restored 
to their original size within approxi- 
mately 0,002 in. when remolded. . The 
average diameter of the remolded 
discs was approximately 0.001 in 
greater than the average diameter of 
the original new discs, but the average 
thickness of the remolded discs was 
approximately 0.002 in. less than that 
of the original new discs. These dif. 
ferences may seem large and would 
appear to have some detrimental ét- 
fects upon the registration accuracy of 
the meters on low flows. 

Therefore, the next and final step 
in the series of tests and inspections 
of these discs was to reassemble each 
meter, with its original disc (now te 
molded), and subject each meter to 
the same registration accuracy tests a 
applied in the beginning. The tabu 
lated results of this final test are 
shown in Column 6 entitled “Regis 
tration Accuracy Test (With Remoldeé 
Disc).” All three rates of flow, in 
cluding the one-quarter gallon per min- 
were taken on the 10-ft. tes 
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tank, which accounts for the percent- 
age of accuracy being shown to tenths 
where applicable. On the 16-gpm. 
test, the average decrease of registra- 
tion accuracy, using the remolded disc, 
was 0.36 per cent as compared to the 
original tests of these meters with new 
discs at the same rate of flow. How- 
ever, the average registration accuracy 
of these meters (with the remolded 
discs) at this flow was still 100.02 per 
cent. On the 2-gpm. test there was an 
average increase of 0.31 per cent in 
registration accuracy as compared with 
the original tests of these meters with 
new discs. The average registration 
accuracy (with the remolded discs) 
for this rate of flow was 101.6 per 
cent. The 4-gpm. registration accu- 
racy test was by far the most inter- 
esting for it not only indicated that 
burned and sprung meter discs can be 
effectively used in meters after they 
are remolded but that the registration 
accuracy of the meters is not impaired. 
As the tabulation shows, there was an 
average increase of 0.21 per cent in 
the registration accuracy of the meters 
with the remolded discs as compared 
with the original new meter test and 
that the average registration accuracy 
of these meters (with remolded discs) 
at this rate of flow was 97.55 per cent. 

However, this does not mean that a 
meter disc should be burned and re- 
molded to improve its fit in a measur- 
ing chamber but rather that a meter 
disc which has become burned and 
sprung while in service can be re- 
molded into perfect alignment for fur- 
ther use, and that the process is sim- 
ple, effective, and economical. 


Cost of Remolding Discs 


To arrive at a cost per completed 
unit, a strict account was kept of all 
labor and material required to recon- 
dition a large number of each size, 
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RECONDITIONING OF WARPED METER DISCS 101. 


make, and type of discs for which we ae 


had molding dies and an average cost _ 


determined, which is shown in the fol- > 


lowing tabulation : 


Average Cost of Reconditioning Warped 
Meter Discs 


§ in. flat type disc............ $0.25 
& in. conical type disc........ $0.23 
} in. flat type disc............ $0.25 
} in. conical type disc........ $0.25 
1 in. flat type $0.27 
1 in. conical type disc......... $0.25 
13 in. flat type disc........... $0.66 
2 type $0.71 


hardly be said that the cost of recon- | 
ditioning burned or sprung meter discs — 


is an expensive operation, even for 
water meter repair shops that may find 
they have only a few dozen of these 
discs annually that would require proc- 
essing. 
cost of new discs and the expense in- 
volved in reconditioning even a rela- 


tively few damaged discs would easily — 


pay for the equipment, which with 


reasonable care should last indefinitely. — 


It is the firm belief of the author 


that by continually striving to improve | 


water meter repair techniques used in 


the meter shops, as well as by requir- _ 


ing greater durability and a higher de- 
gree of registration accuracy of new 
meters, a long range economy and 
greater efficiency in our metering 
equipment will result, which not only 
will prove beneficial to individual water 
utilities but also will reflect favorably 
on the consumers. 

Grateful appreciation is extended to 
Mr. E. H. Thacker, Meter Shop Su- 
perintendent, Mr. Joseph McClees, 
Meter Repair Foreman, and other em- 
ployees of our water meter shops for 
their valuable assistance in perfecting 
this water meter disc reconditioning 


process and in performing the various © 


detailed tests outlined herein. ate 


The difference between the — 


OXi- 
Only 
and 
dises : 
taken 
hown 
sions 
re. 
now 
could 
neter 
1 on 
ured 
Tage 4 
ored 
The = 
dif. 
ef. 
y of 
Stef 
ions 
zac! 
re. 
“| 
2 
gis: 
nin- 
tes! 


1942. 


Metals (British). 


State Water Law in the Development of 
the West—Rpt. to Water Resources Com., 
Natl. Resources Planning Bd. by Its Sub-Com. 
on State Water Law. (Published in abstract 
only.) Studies limited to law of rights to use 
of water in 17 western states in which aridity 
_ makes water supplies scarce and valuable, 
so that water law much more highly devel- 
oped than in eastern humid states. While 
in western states fundamental principles of 
water law often tested and proved workable, 
gaps and inconsistencies indicate legislative 
modification desirable and constructive. Field 
- classified into main headings as indicated in 
— following: Surface Waters in Watercourses: 
- Stream system consists of main channel and 
7 all tributary channels. Water rights through- 
- out stream system related and attached to 
both underflow and surface flow. Both com- 
mon law doctrine of riparian rights and 
statutory doctrine of prior appropriation 
recognized although diametrically opposed in 
fundamentals. Former inherent in land con- 
- tiguous to source of water supply without 
regard to time of use and latter depends on 
time of use without regard to location of place 
of use. Riparian rights on any one stream 
_ system correlative while appropriative rights 
exclusive. Water right a right to use but 
- ownership of water in stream does not attach 
Right to use is property right which is basis 
of water law. Courts of some western states 
have held that riparian doctrine adopted 
_ when those states adopted common law of 
England, humid country, and it has been 
- modified to make it somewhat adaptable to 
arid conditions. Doctrine of prior appro- 


Abstracts of Water Works Literature ei q 


Key: In the reference to the publication in which the abstracted article appears, 34: 412 
(Mar. ’42) indicates volume 34, page 412, issue dated March 1942. 

_ by the issue, 34: 3: 56 (Mar. ’42) indicates volume 34, number 3, page 56, issue dated March 
Initials following an abstract indicate reproduction, by permission, from periodicals, as 
follows: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; P.H.E.A.—Public 
Health Engineering Abstracts; W.P.R.—Water Pollution Research (British); I.M.—Institute of 
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If the publication is paged 
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priation developed by gold miners of Calif, 
and adopted in more arid western states 
(Ariz., Colo., Idaho, Mont., Nev., N.M.,, 
Utah, Wyo.) which at same time repudiated 
riparian doctrine. In remainder of western 
states (N.D., S.D., Neb., Kan., Tex., Calif, 
Wash.) riparian doctrine recognized in vary- 
ing deg. but appropriative doctrine super- 
imposed upon it. In Calif. riparian right 
remains paramount right, but in many other 
states recognizing doctrine riparian right 
relegated to position of minor importance, 
Riparian doctrine has less to offer as basis for 
utilization of water supplies than appropria- 
tion doctrine. Great complexities result in 
western jurisdictions in which riparian doe- 
trine still paramount. Trend toward in- 
creasing restrictions on riparian right as 
development under such right minor factor in 
irrigation. Basic elements of appropriative 
right: quant. of water, period in yr. use made, 
point of diversion, purpose and place of use 
and date of appropriation. Last item relates 
it to all other rights on stream system. Each 
right junior to all other rights on stream sys- 
tem having earlier dates of appropriation and 
senior to all having later dates. Each right 
can divert water only after flow sufficient to 
satisfy all senior rights whether up or down 
stream. No administrative mchy. can be set 
up for control of riparian rights because of 
their nature but such procedure for appropria- 
tion rights highly developed throughout west. 
In most states central office for filing applica- 
tions created. After investigation, if neces- 
sary, office acts on application. In various 
degrees streams policed to regulate diversions 
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after adjudication of rights made and this 
can apply to riparian rights also. From 
navigable streams diversions cannot be made 
if actual navigability interfered with. Pur- 

of use must be beneficial and definition 
of term very broad. Generally, domestic use 
defined as highest use with irrigation second. 
Water may be appropriated for storage and 
subsequent release for use. Natural chan- 
nels may be used for conveyance of water 
previously reduced to control. Water gen- 
erally cannot be used outside of watershed 
under riparian right but no such limitation 
generally applicable to appropriative rights. 
Within certain limitations peculiar to laws of 
few states, changes in point of diversion, 
place of use and character of use may be made 
if other rights not damaged by change. 
Thus, change from use to generate elec. 
power, non-consumptive use, to use for irri- 
gation, consumptive use, can generally not 
be made. Ownership of water rights can be 
transferred unless state law makes them ap- 
purtenant to particular piece of land for 
which they were appropriated. Rights may 
be lost by abandonment, forfeiture through 
non-use during period of years set by statute, 
adverse use for prescriptive period and estop- 
pel. Appropriations cannot be made in one 
state for use outside state unless authorized 
by statute. In some states expressly for- 
bidden by statute, while in others appropria- 
tions of this nature may be allowed if water 
to be used in neighboring ,state in which 
reciprocal statute exists. In several inter- 
state suits over waters of stream system 
principle established is that several states 
entitled to equitable apportionment of bene- 
fit from stream in question, but does not 
mean equal div. of water. Interstate com- 
pacts adopted as another method of appor- 
tioning waters of interstate streams. Such 
compacts must be ratified by respective state 
legislatures and usually by Congress. Such 
compacts binding on all water claimants from 
stream in each state involved as rights of 
water users derived from state whose right 
in turn defined by compact. Water may be 
salvaged by saving it from natural loss and 
recovering it for use, and new water may be 
added to natural supply by development 
works. Such waters belong to entity which 
has salvaged or developed water if it can be 
shown they have not been used previously 
by prior rights. Water consumed (evapor- 
ated) by growing plants and hence irrigated 
areas consume water. Impossible to regulate 
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diversions so there will not be surface waste 
from ends of conveyance systems. Loss oc- 
curs from unlined conduits and water placed 
on fields must be in excess of consumption 
of vegetation to carry off salt accumulations, 
and because impossible to limit application 
of water to exact amt. which can be held in 
root zone. Hence, water which percolates 
finally disposed of by evapn. from local 
swamps or finds its way into natural channel. 
Called ‘‘return flow.’’ Law as to return flow 
and waste in highly formative stage, principal 
conflict being as to whether entity whose 
operations gave rise to return flow and waste 
has right to recapture or whether it should 
be treated as amplification of stream and 
thus appurtenant to rights below its inflow. 
Return flow common phenomenon along any 
stream used for irrigation and extensive de- 
velopments predicated on its continuance. 
When return flow enters watercourse without 
assertion of right to recapture, it unquestion- 
ably inures to benefit of rights to natural 
flow. Assertion by original appropriator of 
right to recapture return flow after it has 
entered watercourse or to make it available 
to another agency, upheld in several cases 
where assertion made either at time of ap- 
propriation or where activities made it evi- 
dent that on appearance of return flow its use 
according to previous plan contemplated. 
Recovery of deep percolation while within 
limits of the irrigated area from which it 
occurs and before it reaches natural channel 
as return flow permissible if used on same 
area, i.e., return flow can be prevented, if 
necessary, for use in area which gave rise to 
it. In Colo., seepage from reservoirs ap- 
purtenant to stream and cannot be recovered 
by owner of reservoir. In decisions where 
return flow and waste are from water foreign 
to watershed, they variously hold that aban- 
doned fugitive waters both are and are not 
part of stream, and if not part of stream that 
exclusive appropriative rights both can and 
cannot be acquired for use. In general, 
claim of right to recapture by importer even 
without expressed intent better than in case 
of non-foreign waters. As against claim of 
ownership by states of waters within their 
borders federal govt. long held view that 
U.S. owns non-navigable waters although 
states own navigable waters subject to con- 
trol by the U.S. for navigation. Difference 
due to distinction under common law which 
makes water in beds of non-navigable streams, 
etc., property of riparian owners. U.S. claims 
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that it became sole owner of water of western 
half of U.S. by title from various other 
countries from which this area acquired and 
that it has never parted with title except as 
it has permitted appropriation under state 
laws. State has, therefore, no control over 
unappropriated water. States oppose this 
interpretation, claiming that Congress has 
dedicated all waters for use of public and that 
thus they have been made subject to appro- 
priation under laws of states. States do not 
claim ownership in proprietary sense and 
claim no ownership in water but merely in 
use of water; therefore U.S. cannot own water 
as claimed. Question now before Supreme 
Ct. in Nebraska v. Wyoming in which Colorado 
impleaded and U.S. intervened. Diffused Sur- 
face Waters: Either flood waters which have 
escaped from stream or water on its way to 
stream which has not yet reached definite 
channel. Latter has its source in rainfall, 
melting snow or seepage and springs. Al- 
though such waters may be important portion 
of supply to appropriators from stream sys- 
tem, courts, and in few states statutes, con- 
sider such waters as in ownership of land- 
owners across which they are passing, and 
thus treated asa thing apart. Spring Waters: 
Appropriations of spring water on public lands 
protected even if the land subsequently 
patented. If springs do not flow off tract on 
which they originate they ordinarily belong 
to owner of land. Springs that are sources 
of streams or contribute to them subject to 
general water law of state in regard to surface 
waters. Ground Waters: Use of ground water 
lagged behind use of surface water and simi- 
larly development of law of ground water 
lagged behind that of surface water. Appro- 
priate rules of law matters of importance be- 
cause area irrigated from gravity sources 
virtually static for past 20 yr. while area 
irrigated from wells increasing rapidly. Hy- 
drologists maint. that ‘‘ground water may be 
considered as flowing in definite water course 
or channel whose boundaries are boundaries of 
water-bearing formation even though ‘water 
channel’ thus defined ... may be miles 
wide.”” Court decisions commonly classify 
ground water as (1) definite underground 
streams and (2) percolating waters, and apply 
different doctrines of law in many states. 
Regardless of classification, one principle 
should be applied whether water for time 
being on surface or underground. Should be 
no distinction between artesian and non-arte- 
sian waters. Defined subterranean streams 
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and underflow which supports surface stream 
subject to same rules of law as surface streams, 
Application of different rule of law to so-called 
percolating waters unfortunate and makes for 
confusion. Underground waters in westerp 
states subject to 3 general legal doctrines: 
(1) English or common-law doctrine of abso- 
lute ownership in land overlying ground water 
source. (2) American doctrine of reasonable 
use by overlying land which is similar to 
riparian doctrine as modified for conditions 
in western states. (3) Appropriation doe. 
trine which applies to ground water same 
principles as applied in appropriation doctrine 
of surface waters. In English doctrine water 
treated as mineral which can be extracted in 
any amt. by anyone who has access to it, 
and taken to distant lands or wasted since 
no requirement of beneficial use. Possible 
injury to another dependent on same source 
not recognized. In N.D., S.D., Tex., Mont., 
Wyo., Ariz. and Kan. (except northwest) 
this doctrine recognized by statute or court 
decision. In American doctrine of reason- 
able use, recognized that impossible for any 
land owner to use common underground 
supply without diminishing it and thus prob- 
ably diminishing supply available to others 
overlying same source. Reasonable use diff- 
cult to define but Calif. courts in effect 
defined reasonable use as use which will not 
deprive others overlying source of like reason- 
able uses. This came to be known as rule of 
correlative rights, i.e., rights of all owners of 
overlying land correlative and equal and 
hence would be to reasonable proportion of 
supply in time of shortage. American rule, 
although not necessarily correlative doctrine, 
adopted by Neb., Okla. and Wash. In Calif. 
law of ground water fully reconciled with 2 
doctrines of surface water law. In other 3 
states which have both appropriation and 
riparian doctrines of surface water rights, 
development of ground water law verging 
toward that of Calif. Appropriation doctrine 
prevails by statute in Idaho, Nev. and Utah 
where all ground waters subject to appropria- 
tion. In Colo. doctrine applied to percolat- 
ing waters by court decisions but not by 
statutory law. In N.M. and Ore. east of 
Cascades statutes make ground waters of 
certain designated classes subject to appro- 
priation. Kan. statute authorizes ‘‘diver- 
sions” of ground water in northwestern part 
of state. Therefore, in Idaho, Nev., Utah, 
Colo., N.M. and Ore. (east of Cascade 
Mountains) the ground water law and surface 
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law thus reconciled under appropriation doc- 
trine, while in Calif., Neb., Okla. and Wash., 
practically or entirely reconciled under com- 
mon-law doctrine, leaving matter unrecon- 
ciled in remaining western states. In those 
states which follow English rule, result may 
be most unfortunate, as this rule particularly 
unsuited to arid conditions, having originated 
in humid England long before science of 
ground water hydrology well formulated. 
Now with development of this science English 
rule has no place in water economy. Co- 
ordinated development of stream systems im- 
possible where ground water under English 
rule of law. American rule with its correla- 
tive rights adaptation long step in advance 
put, nevertheless, has inherent weaknesses. 
Like riparian right, based on position of land, 
ie., it inheres in land overlying and in con- 
tact with underground supply, regardless of 
fertility of soil. If supply developed to its 
limit by portion of overlying area that portion 
has no security because all remainder of 
overlying area continues to possess right 
just as good as that of developed lands, for 
right not lost by non-use. This doctrine 
developed by courts and is not statutory 
doctrine. Theory of courts is that one who 
develops more than his fair share should have 
no complaint if he, by judicial apportionment, 
later deprived of part of it. This argument 
has little force because impossible for any 
individual to det. his fair share. Practical 
value of judicial apportionment of pro rata 
share of water virtually nil, as evidenced by 
fact that in Calif., although doctrine enun- 
ciated 40 yr. ago and although many ground 
water units in which shortage drastic and 
individual water users suffering from short- 
age, no legal proceedings toward adjudication 
of rights started except one started lately 
now under way in southern Calif. (This 
started after importation of water from other 
sources assured and deemed necessary to 
prevent depletion of ground water basin, to 
allocate water rights and to det. who should 
pay for outside water.) Rule encourages 
over-development for no control but judiciary, 
while water rights under appropriation doc- 
trine can be administered by statutory 
bureaus. Appropriation doctrine seems best 
suited to highest development. Major defect 
is that it is based primarily on priority and 
thus fertility of soil not considered. How- 


ever effective doctrine is or may be, effective- 
ness depends on admin. which in many cases 
vision. 


uninformed and 


lacking in 


WATER WORKS LITERATURE 


105 


Report makes 41 conclusions and recom- 
mendations for modification and betterment 
of water law. Most recommendations based 
on appropriation doctrine. Only most im- 
portant summarized: Conclusions and Recom- 
mendations: Doctrine of prior appropriation 
has met needs of West in far greater deg. 
than riparian doctrine. Tendency toward 
control to inhibit waste or water increasing. 
First step was in elimg. or redefining riparian 
right. Important factors contributing to 
waste: excessive appropriations; inefficient 
methods of diversion, conveyance, distr. and 
use; and excessive channel losses. Modifica- 
tion of rule of strict priority may become 
necessary. Legislation in itself ineffective. 
Sympathetic co-operation of courts and ad- 
ministrators necessary. Authority to reject 
applications for permits offers means toward 
efficient utilization of water. Statutes allow- 
ing change in point of diversion, etc., desirable. 
Such changes should not be allowed if con- 
trary to public interest. Limitation should 
be placed on permissible channel losses in 
delivering water to early down-stream priori- 
ties. Some problems capable of physical 
solution. Legislation enabling constr. agency 
to secure all possible advantages from use of 
return flow from its own development would 
be in interest of efficient utilization of water. 
Existence of unused riparian rights in some 
states formidable obstacle to best develop- 
ment. Public interest would be served by 
placing reasonable limit on time within which 
riparian rights may be exercised and ‘with 
provision for loss of rights for failure to do so. 
Central state office for control of water rights 
best. Admin. of diversions from streams to 
protect prior downstream water rights neéces- 
sary in many cases, but in admin. of long 
stream systems where strict adherence to 
priorities difficult and productive of waste, 
public interest would be better served by 
administering stream in sections and appor-— 
tioning supply among claimants by such units. — 
Practicability of pro-rating water in time of — 
shortage subject to compensation to senior 
appropriator merits study. One legal prin- 
ciple should be applied to all ground waters | g 
susceptible to control and appropriative doc- 
trine best adapted.—H. Conkling. 


The Driller and the Law. A. L.H. STREET. 
The Driller 17: 2: 20 (Feb. '43) (Previous 
articles of series abstracted Jour. A.W.W.A. 35: 
352 ('43).) Case—Schofield v. School Dist. 
No. 113 (184 Pac. 480): Drilling contract 
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called for drilling ‘“‘water well’’ at $1.25 per ft., 
payment to be made ‘‘on completion of well.” 
At 24’ driller struck surface water and cased 
it out. At 80’ he hit salt water, but owner 
stopped job, although no usable water found. 
Kan. Sup. Ct. decided contractor entitled to 
be paid at agreed price for total depth drilled. 
No Guarantee Implied: Kan. ct. approved 
declaration by Mont. ct. to effect that con- 
tract to drill ‘‘well’’ does not mean agreement 
to drill hole with suitable water therein, but 
one drilled in attempt to get water. Kan. ct. 
held term ‘‘water well” indicates merely hole 
being drilled to look for water, not that satis- 
factory supply will assuredly be obtained. 
Ct. adds: contracts for digging or drilling well 
often provide payment dependent upon ob- 
taining water; but to be given that effect, such 
purpose ought to appear by express statement 
or very clear implication, especially where 
contractor does not choose site. Other De- 
cisions Cited: Kan. ct. cited decisions by Neb. 
and N.Y. cts. holding that, where contract 
does not call for specific flow of water, well 
must be paid for regardless whether flow ob- 
tained much or little. Tex. and Ala. decisions 
cited on point that mere guaranty to produce 
water does not guarantee water suited to 
owner's needs. Reasonable Depth Sufficient. 
Kan. ct. stated: even under contract to prose- 
cute boring well until other party satisfied, or 
water found, has been said no obligation 
thereby created to go beyond reasonable 
depth. In case Bohrer v. Stumpff (31 III. 
App. 139), well contracted for regarded as 
completed when apparent good water not 
obtainable within reasonable depth, condition 
established from plaintiff's viewpoint by di- 
rector’s order to discontinue drilling. bid. 
17: 3: 14 (Mar. '43). Handle Progress Pay- 
ments Carefully: Landowner agreed, but failed, 
to pay well drilling contractor $3.50 per ft., 
half of contract price, as work on well pro- 
gressed in 50’ intervals. This slowed work 
because contractor compelled to reduce force 
for lack of funds to pay wages. After com- 
pleting job, contractor sued for balance due. 
Owner counter-sued for damages claimed 
through contractor’s failure to complete work 
within reasonable time. Contract contained 
no time limit provision. Law, therefore, im- 
plied promise to finish job within reasonable 
time. Driller won both suits. For legal pro- 
tection in such circumstances, author recom- 
mends driller serve written notice on owner 


stating no. of ft. drilled, amt. due as progress 
_ payment and request for payment; driller to 
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retain copy. In question of agency, rule of 
law not bound by act of member of family in 
business matter unless authorized specifically 
to act. Contractor Needs Sound Security; 
Opinion rendered by N. J. Ct. Errors and 
Appeals warns that where owner of doubtfy! 
solvency, and driller counts on lien right, 
driller should make certain to get sound ge. 
curity. Ibid. 17: 5: 14 (May °43). Driller 
Gets Nothing per Foot: Every ct. decision deny. 
ing well contractor right to collect for work 
affords extremely valuable legal lesson for 
every driller willing to study it. In case, 
Yiijarvi v. Brockphaler, Minn. Supreme Ct, 
held that, where contractor agrees to drill 
producing well according to certain specifica- 
tions and is to be paid upon job completion, 
not entitled to collect until water produced, 
Contractor not only guaranteed adequate 
supply of usable water but also negligently 
failed to put agreement and modifications in 
writing. Lost suit against landowner as well 
as labor and materials. Ct. recognized in- 
stances where slight and unintentional de- 
partures from contract specifications will not 
prevent contractor collecting contract price, 
less reasonable amt. to compensate owner for 
defficient performance, but noted that devia- 
tions or lack of performance, intentional or so 
material that owner does not get substantially 
that for which he bargained, not permissible, 
Ibid. 17: 6: 16 (June '43). Wm. S. MAL Loy, 
The Meaning of ‘‘Workmanlike Manner”: 
Case, Roscoe Moss Co. v. Jenkins (130 P. 2d 
477, decided Nov. 2, '40). Driller sued to 
collect amts. due under contract for drilling 
water well on defendant’s land. Latter coun- 
terclaimed for: (1) loss of valuable lease upon 
property through plaintiff's failure to develop 
sufficient water through not drilling in good 
and workmanlike manner; and (2) breach of 
warranty, in that plaintiff allegedly recom- 
mended rotary drilling although, according to 
defendant, method not best for properly drill- 
ing well. Contract terms detailed, including 
provision driller did not agree to find or de- 
velop water but did agree to drill well in good 
and workmanlike manner. Work stopped at 
290’ on defendant’s instructions and cased to 
282’. Completed well pumped 600-700 gpm. 
but not considered usable. Trial ct. found for 
plaintiff. Upon appeal, appelate ct. held that 
burden of proof of performance in workman- 
like manner rested upon plaintiff to allege and 
prove performance of all conditions in agree- 
ment, as was done in thiscase. Not necessary 
to prove compliance at every small step in 
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drilling process, unless defendant produced 
evidence that, in specific operations, work de- 
fective in specified respects. Ct. found de- 
fendant overemphasized clause: ‘‘in good and 
workmanlike manner.” Jbid. 17: 7: 14 (July 
43). A. L. H. Streer. Safeguarding Buyer 
Against Seller: Driller built up well-drilling 
business in St. John’s County, Fla. For $900, 
sold equip., rights and interest in business. 
Contract provided that driller would not “‘en- 
gage in business of drilling wells” in county for 
10yr. Yr. later, buyer sued to enjoin breach 
of last part of agreement, claiming driller 
drilling well for another driller and threatened 
to carry on business. Defendant replied 
merely working for another driller who had 
right to compete in county. Fla. Supreme 
Ct. held covenant violated. Jbid. 17: 8: 16 
(Aug. '43). No Pay for Incomplete Well. 
Circumstances under which well contractor 
may be unable to collect for work or materials 
supplied in drilling and equipping well shown 
by Tex. Ct. of Civil Appeals decision at 
Amarillo. Decision suggests 3 important 
things for every well contractor to consider 
before undertaking job: (1) Explicitly state 
conditions repayment in event well aban- 
doned due to casing collapse or other cause. 
(2) Unconditional agreement to drill and 
equip well does not entitle contractor to 
payment unless contract fulfilled; barring, 
perhaps, cause for which landowner at fault. 
(3) Supplying defective casing under driller’s 
contract risky business. Jbid. 17: 9: 18 
(Sept. ’43). Brevity in Contract Is Dangerous. 
In case decided by R.I. Supreme Ct., con- 
tract contained provision: ‘‘First party agrees 
to drill artesian well on premises of second 
party at rate of $2 per ft.’’ Such contract 
contains 3 important weaknesses: (1) mutual 
definition of ‘“‘artesian’’ not made; (2) fails 
to fix max. depth contractor must drill or 
be regarded in default in performing contract; 
and (3) unless driller intends to bring in 
“artesian”’ well, contract dangerously worded 
as many cts. would probably say well without 
water not ‘‘artesian.’’ When contractor un- 
willing to guarantee striking water, or to 
guarantee min. vol. yield, contract should con- 
tain appropriately worded clause disclaiming 
such guaranty, to avoid future disputes as to 
his implied or expressly made guaranty. 
Ibid. 17: 10: 14 (Oct. '43). Lueability for 
Personal Injury. Mere fact person acts on 
suggestion by-another and thereby injured, 
suggester not liable for accident. While 
excavating open well in N.C., plaintiff con- 
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tractor lowered by block and tackle to adjust 
terra cotta piping. Stood on hook and held 
to tackle with hands. One owner suggested 
contractor stand on block. In shifting to new 
position he slipped, fell and injured self. 
Ct. upheld owners 2-point defense: (1) 
plaintiff not their employee, but independent 

contractor, and (2) neither owner negligent 

nor in any way contributing to accident. 

Ibid. 17: 11: 14 (Nov. °43). Conflicting 

Water Rights. Desirable in given cases to 

locate well some distance from boundary line 

rather than close thereto. Instance of 28’ 

well on Ky. farm, close to boundary line. 

Coal co. owned adjacent land and drilled — 
coal hole 60’ away to det. thickness of under- 

lying coal seams. As result, farm well 
drained. Later, water rose to 14” depth — 
compared with previous 43’, when co. filled 
coal hole with cement. Farm owners sued © 
for damages and trial ct. awarded judgment. 

Appeals ct. set aside verdict. See Sycamore 

Coal Co. v. Stanley (292 Ky. 168, 166 rig 
2d, 293). Ct. held that when putting land to 
legitimate use, landowner not liable to adjoin- 
ing landowner for injuries to wells or springs — 
fed by hidden underground streams flowing — 
in unknown channels. Drilling on Wrong 
Land. Mere fact that drilling well may con- 
stitute valuable improvement does not neces- 
sarily impose liability on landowner to pay 
for well if same not sanctioned by word or 
action. Now considering liability of land- 
owner’s interest to mechanic’s lien on acct. 
of well drilled at tenant’s instance. See 
Ky. Power Co. v. Norton Coal Co. (93 Fed. 
2d. 923). Coal co. owned land adjoining 
tract owned by its subsidiary corp., a power 
co. An officer of both designated 2 well sites, 
believing both on latter land. Actually, one 
on coal co. land. Circuit ct. decided no lien 
assertable against coal co. because of benefit 
accruing to it through mislocating well, 
applying gen. rules of law denying to tres- 
passers rights based upon their trespasses 
and which deny relief to persons sustaining 
loss through own negligence. Jbid. 17: 12: 16 
(Dec. ’43). Exercise Caution in Guaranteeing 
Water Purity: Occasionally, well contractor 
may find local conditions warrant special 
caution in guaranteeing pure and wholesome 
water. Prudent to include in contract clause 
embodying idea: ‘‘ The contractor shall not be 
responsible for wholesomeness of water due 
to artificial conditions not caused by him.” 
In case, U.S. Circuit Ct. of Appeals, 6th 
Circuit.—Sinclair Refining Co. v. Bennett, 
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(123 Fed. 2d, 884) Ct. upheld damage award 
to landowner re contamn. of 2 water wells by 
gasoline leakage from nearby storage tanks, 
stating, in view of uncontradicted testimony, 
that known gasoline contamd. wells not 
cleared for many yr. and that plaintiff's wells 
not cleared of gasoline odor often 5 or 6 yr., 
deemed injury, if not absolutely permanent, 
irremediable except after lapse of unpredic- 
table period and that, therefore, instruction 
on damage measure not erroneous.—Ralph E. 
Noble. 


Validity of Sanitation Laws. Leo T. 
PARKER. Sew. Wks. Eng. 14: 370 (Aug. ’43). 
Recently, higher ct. established 3 unusually 
important legal elements pertaining to poln. 
by sewage disposal: (1) munic. authority to 
establish sewers and provide plans for their 
constr., ‘legislative authority’’ unabdictable 
by municipality through contract; (2) poln. 
of running stream permanent nuisance; and 
(3) statute of limitations effective re latter. 
Although munic. authorities agree in contract 
that acts of polg. running stream temporary 


The Control of Reservoir Silting. Caru B. 
Brown. U.S. Dept. of Agric. Misc. Bul. 
No. 521 (Aug. ’43). Water storage vital cog 
in U.S. war production economy. Our 9000 
larger dams and impounding reservoirs cost- 

; ing nearly 5 billion dollars, supply } of nation’s 

elec. power; water to areas used by ¢ of pop. 
and about } of war industry; and irrigate 
lands producing 5% of annual agric. products. 

_ Many vitally important reservoirs losing 1, 2, 
= a and 5% of capac. annually by silting from 

_ soil erosion on agric. and range lands. Some 
_ important reservoirs filled up in 1-5 yr. 
Nearly 2000 small ones filled to top with 
erosion debris from unprotected fields and 
__ Pastures. Annual cost of reservoir silting 

approx. 50 million dollars. In recent 3-mo. 

period, silting in certain southern power stor- 

age reservoirs reduced elec. production 90 

million kwh. Many community supplies en- 

dangered because reservoirs } to 4 sediment 
filled while demand 2 to 3 times normal. 

Report describes and- appraises all known 

control methods many of which immediately 

applicable. Watershed control and soil con- 

servation measures especially emphasized as 

only practical way of permanent reservoir pro- 
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nuisance, and city will make future payments, 
therefore, property owner not entitled to 
payment if he delayed filing suit beyond 
limitation period specified by state lay, 
Points clearly illustrated in case of Stewart y. 
City of Springfield, (1655 S.W. 2d, 626, Oct. 
’42)—Ralph E. Noble. 


Sanitary Regulation No. 1 Adopted by 
the State Water Conservation Commission, 
Anon. Official Bul. N.D. Water & Sew, 
Conf. 11: 1, 2, 3: 8 (July—Aug.—Sept. '43), 
No system for sewage, indus. waste, garbage, 
or refuse disposal, tending to pol. water 
courses, shall be installed by any pub. agency 
or by any person or corp.; nor shall any such 
existing system be materially altered or ex. 
tended until satisfactory plans and specifica- 
tions for installation, alteration, or extension, 
together with such information as state water 
conservation com. and state health dept. may 
require, have been submitted in duplicate 
and approved by above agencies; and no 
constr. occur except according to approved 
plans.—Ralph E. Noble. 

RESERVOIRS 


tection. Not practical to clear reservoir or 
replace site. Soil conservation must be ac- 
celerated on reservoir watersheds to protect 
these vital links in war economy. Reservoir 
silting primarily caused by accelerated soil 
erosion, results from deposition of stream- 
borne soil waste or sediment when stream 
transporting power suddenly diminished by 
flow into quiet impounded waters of reservoir, 
Reservoirs of equal size but different use not 
damaged equally. Those for: Power. Only 
to extent usefulness dependent upon storage. 
Water supply. By any storage capac. reduc- 
tion below safe min. to meet needs in case of 
droughts, fires, or other emergencies. Jrriga- 
tion. To extent of loss by evapn. and over 
spillway due to sedimentation. Flood control. 
To extent sedimentation reduces storage pro- 
tection against less frequent but larger vol. 
floods. Navigation. To extent ships shoaled 
and dredging required. Recreation. Aside 
from progressive sedimentation leading to 
reservoir abandonment, sediment creates con- 
ditions unfavorable to fish life, accumulates 
on sandy swimming beaches, causes swamping 
at lake inlet and shores providing malaria 
hazard. Proposed or tried methods for reser- 
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yoir silting control: (1) selection of reservoir 
site, (2) reservoir design, (3) sediment inflow 
control, (4) sediment deposition control, (5) 
sediment deposits removal, and (6) watershed 
erosion control. (1) and (2) disregard possi- 
bility of changing rate of sediment output 
from drainage area or deposition control in 
reservoir but depend upon location and size 
for long life. (3), (4) and (5) accept fixed 
reservoir size and fixed rate of sediment pro- 
duction but attempt to prevent all or part 
from permanent deposition by various means. 
(6) attempts to reduce sediment reaching 
reservoir. Sound policy requires impartially 
considering all 3 philosophies and selecting 
available methods physically possible and 
economically feasible under given conditions. 
Carefully weighing advantages and disadvan- 
tages of various methods before definitely 
locating and designing reservoirs most likely 
to give best solution. When only 1 site avail- 
able, first possibility of sedimentation control 
elimd. When reservoir designed and built, 
one or more addnl. possibilities, forfeited. 
After sediment deposited, few possibilities left. 
Proper planning at earliest stage leads to 
greatest return. Each silting control method 
discussed in detail and followed by appraisal. 
Phases covered: developing suitable capac.- 
watershed ratio; raising dam; installing ade- 
quate outlet works; settling basins; vegeta- 
tive screens; off-channel reservoirs; bypass 
canals and conduits; venting density currents; 
control of waste-water release; excavation; 
dredging; draining and flushing; flood sluicing; 
sluicing with controlled water; sluicing with 
hydraulic and mech. agitation; sediment 
sources; land use effect on erosion; erosion 
control methods; efforts in watershed erosion 
control; and planning for watershed control— 
an appraisal.—Ralph E. Noble. 


Stratified Flow in Reservoirs and Its Use 
in Prevention of Silting. HuGH STEVENS 
Bett. U.S. Dept. of Agric. Misc. Bul. No. 
491 (Sept. 42). Large reservoirs serve many 
purposes. In arid and semiarid West, pri- 
mary use to conserve water for irrigation but 
frequently, also, to provide power and water 
for indus. and domestic needs. May play 
vital part in river regulation or flood control, 
recreation and as wild life refuge. Stratifica- 
tion affects these interests, yet often not 
specially considered because many reservoir 
outlets constructed as though water all one 
qual. and only quant. discharged should be 
controlled. Given versatile outlet system 
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and inventory of strata within reservoir, 
operator familiar with density current be- 
havior can do much to provide consumers with 
qual. and quant. of water desired. More 
than just large container with adjustable 
outlet, reservoir huge machine upon which 
exceedingly complex civilization growing 
steadily more dependent for food, drink, 
power, flood protection and recreation. Most 
efficient operation dependent upon knowing 
density‘ current behavior and _ utilization. 
Skillful planning may conserve part of storage 
capac. normally destroyed by fine sediment 
deposition. Entirely possible to supply water 
to seal new canals, destroy weeds in old ones 
or improve soil of sandy farms. Usually im- 
possible thus to operate existing reservoirs 
because: (1) outlet works design completely 
disregards opportunities inherent in stratified 
flows; and (2) small amt. of special required 
knowledge unavailable to operator. Broadly, 
density current a gravity flow of fluid through, 
under, or over fluid of approx. equal density. 
Term used interchangeably with “‘stratified”’ 
or “density flow.’’ River flowing under air 
is gravity flow, not density current, as water 
density approx. 800 times that of air. Thus, 
by definition, surface streams not density 
currents. Cold river at 60°F. entering warm 
lake at 67°F., however, may continue as sepa- 
rate stream to lowest part of basin. Such 
river water will be approx. 1.0008 times 
heavier than lake water. Density differences 
of 2 waters at least 10 times that necessary to 
assure stratified flow experimentally. Den- 
sity currents range from invisible ones trace- 
able to dissolved salts or temp. differences, to 
visible ones of muddy origin. Elec. thermom- 
eters, conductance cells, current meters and 
water samplers greatly aid in detg. character- 
istics. Stratified flows illustrated by: muddy 
density current, dust storm, cold front, smoke 
screen, fog bank, etc. Turbid underflow ob- 
servation in lakes and reservoirs usually diffi- 
cult but frequently indicated by accumulated 
mass of debris where muddy river plunges 
abruptly beneath clear reservoir. River- 
borne driftwood and other material stopped 
by upstream surface current in reservoir, and 
reservoir current-borne debris stopped by 
inflowing river. Density current overflows 
commonly occur when ordinary streams enter 
salt water bodies or when warm streams dis- 
charge into comparatively cold lakes. Unless, 
turbid, overflow invisible. Air travelers along 
sea coasts frequently note semicircular areas 
of muddy water, with demarcation sometimes 
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sharp. Clouds provide most familiar example 
of interflow when 2 or more strata, differing 
markedly in temp. and often separated widely 
by clear air, flow in different directions. 
When different colored rivers unite, they may 
flow side by side as distinct streams for many 
mi., but possible only if 2 waters have essen- 
tially same density as when slightly turbid 
river unites with cooler and clearer one. If 
density difference only a few hundredths of 
1%, heavier stream will sideslip promptly 
beneath lighter one. When stratified flow 
begins in liquids, latter sometimes behave as 
gases. Turbid underflow illustrates point. 
Immediately after entering reservoir, turbid 
stream produces turbulence as waters mix. 
_ Suddenly, dild. turbid water plunges beneath 
_ surface and continues flow as separate muddy 
stream but with slow motion characteristics 
and every movement exaggerated. If sub- 


merged channel on reservoir floor, muddy 
current flows therein, climbs to surprising 
heights on outside of slight bends, even 
abandoning channel at sharp turns, tumbles 
over submerged falls wjth deliberateness of 
feather settling in calm air and leaps lightly 
over seemingly impassable barriers. Under- 
flows behave like dust clouds; clouds of dusty 
water flowing under clear water as cloud of 
_ dusty air flows under clear atm. Archimedes 
principle involved. Turbid underflow defi- 
_nitely immersed in liquid of almost equal 
_ density and consequently buoyed up by force 
_ nearly own total wt. Only suspended sedi- 
me nt prevents it from floating. After muddy 
underflow reaches dam 3 things may occur: 
(1) if lake shallow and discharging over spill- 
way crest, part of muddy water included; 
(2) remaining muddy water may form sub- 
: merged lake from which much can be with- 
drawn if necessary outlets available; (3) 
lake deep and outlets at relatively high levels, 
then underflow must come to rest as sub- 
-merged lake in which suspended sediment will 
settle slowly many months. Submerged 
lakes change underflows to interflows in 
response to density changes by sedimentation. 
Behavior of overflows and interflows de- 
scribed. [Reasonable that foregoing prin- 
ciples function importantly in water poln. by 
domestic and indus. wastes.] Some Factors 
Governing Withdrawal of Layers: Submerged 
outlet draws homogeneous water toward it 
from all directions. When water stratified, 


possible to withdraw from single layer. Un- 
less outlet drain small in relation to layer 
thickness, or withdrawal rate e slow, or density 


difference between adjacent layers great, not 
likely to confine withdrawal to single stratum, 


If confined to one layer, latter must flow 
toward outlet rapidly enough for demand. 
Over- and underlying waters often interfere 
when density differences too narrow. If one 
layer to supply entire discharge, adjacent 
layers must be buoyed up or held down by 
force greater than exerted upon any portion 
of them by outlet. Some possible applica- 
tions of stratified flow vividly depicted 
to emphasize practical advantages stressed 
above. Quant. of sediment carried by under- 
flows estd. from data gathered by U.S. Bur, 
of Reclamation at Lake Mead, Boulder Dam. 
By May 20, °40, stored sediment reached 
impressive total of 232 million tons. With 
proper outlet facilities, 75-90% could have 
been carried beyond dam by stratified flow, 
thereby increasing life of dam from 200 to 
240 yr. Impounded sediment-laden water 
will not move readily if concn. exceeds 18.6 


lb./cu.ft. Its discharge cannot be indefinitely 
postponed, therefore, without serious conse- 
quences. Deposition of suspended material 


decreases reservoir bottom slope, thus reduc- 
ing size and quant. of material transported 
by slower flow. Examples cited. Consistent 
and intelligent use of stratified flows can do 
much to solve present and future reservoir 


problems.—Ralph E. Noble. 


Notes on Reservoir Silting and Suspended- 


Load Measurements in Washington. L. C. 
GottscHaLk. U.S. Dept. of Agric. Soil 
Conserv. Service, Special Rpt. No. 2. (Oct. 


42). Storage reservoirs in U.S. play vital 
role in indus. and agric. production, supplying 
water for domestic, indus., irrigated agric. 
and power on vast scale. In many sections, 
storage reservoirs being rapidly sabotaged 
by silting from accelerated soil erosion. State 
of Washington, however, generally free of 
such problems, seriously. Ests. of capac. 
losses reported based on reconnaissance sur- 
veys consisting of measuring sediment thick- 
ness at few well distributed locations in 
reservoir and calcg. ratio of sediment vol. to 
original storage capac. Such surveys made 
on several hundred reservoirs in U.S. for estg. 
general magnitude of silting. Not intended 
for comparing accumulation or erosion rates 
in watershed areas, but sufficiently reliable 
to indicate reservoir longevity in tens, scores 
or hundreds of yr. Data discussed according 
to principal drainage basins: Washington 
coast; * uget Sound; Lower, Middle, Upper 
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Columbia R.; Snake R.; Yakima R.; and 
Coulee region. Includes cost est. of basin 
dams and reservoirs according to purpose 
served; summary of silting data re major 
reservoir projects therein; summary of other 
sedimentation data definitely related to reser- 
yoir silting; and conclusion as to probable 
silting extent. General reservoir silting rates 
not high in Wash. because one or more of 
following conditions usually exist at nearly 
every major one: (1) reservoir is raised natural 
lake; (2) reservoir off-channel, permitting 
certain amt. of sediment-control; (3) ratio of 
storage Capac. to watershed area high; or (4) 
sediment production per drainage area unit 
low due to well forested condition of water- 
shed. Highest silting rate found in Condit 
Reservoir on white Salmon R. in middle 
Columbia R. basin due to low capac. water- 
shed ratio rather than to high erosion rate 
therein. Highest annual sediment produc- 
tion rate per drainage area unit in state, as 
detd. by suspended-load measurements, at 
moderate rate of 62.4 acre-ft./100 sq.mi., 
occurring on watershed of Mo. Flat Creek, 
tributary to S. Fork at Palouse R. Highest 
sediment production rate per drainage area 
unit as detd. by reservoir deposits, found 
above Tieton Reservoir on Tieton R. in 
Yakima R. basin, but because of extremely 
high-capac. watershed ratio, silting rate very 
low. Summary of existing suspended-load 
data for Wash. streams indicates avg. sedi- 
ment production per drainage area unit 
generally very low in state when compared 
with rates found in other parts of U.S. In 
some parts of state, large quants. of sediment 
carried by glacial-origin streams on western 
slopes of Cascade Mts., in Puget Sound basin 
and by those flowing across Colee region. 
Sediment control measures incorporated in 
designs of major projects on cascade streams 
and difficulties largely overcome, but at con- 
siderable cost for installation and operation. 
In Coulee region, sediment trapped and used 
for agric. purposes; therefore, not considered 
detrimental. In various parts of state, seri- 
ous soil erosion exists but believed sediment 
contributed has not caused high silting rates 
in major reservoirs, few of which located 
below such areas.—Ralph E. Noble. 


Notes on Reservoir Silting and Suspended- 
Load Measurements in Idaho. L. C. Gorr- 
SCHALK. U.S. Dept. Agric., Soil Conserv. 
Service, Special Rpt. No. 4 (Jan. '43). U.S. 


storage reservoirs vital in indus. and agric. 
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war production, supply half war production _ 
centers, 4 of nation’s power and much ~~ 
tion. In many sections, accelerated soil ero- _ 

sion sabotaging these reservoirs. More than 
$100,000,000 spent in Idaho on dams and 
storage reservoir constr. Reservoir and silt- 
ing data discussed according to principal — 
drainage basins of Upper Columbia, Clear- — 
water, Salmon, Lower Snake, Upper Snake, | 
Owyhee and Great Salt Lake Rivers. Avail- — 
able data on silting of Idaho reservoirs in- 
sufficient for comprehensive conclusions as — 
to extent of damage by principal drainage — 
basins, or for adequate ests. of probabie silting _ 
rates in proposed reservoirs. Detd., how-— 
ever, that certain areas of high sediment — 
production do occur and that reservoirs on _ 
streams draining them likely to lose capac. © 
rapidly, especially under low capac.-watershed 
ratio. Mining operations, depletion of vege- | 
tal cover by burning, logging, overgrazing on | 
steep slopes with loose soils and, in limited | 
areas, cultivation, principal factors causing 
accelerated erosion and increased sediment. 
Principle existing storage developments in 
Idaho located in Upper Snake R. basin and, 
if heavy reservoir silting occurs, would assume ~ 
greater importance in this basin than in others 
of state. Anal. of published and unpublished 
data for Idaho indicates in many cases high 
percentage of total sediment loads of streams 
in this region transported as bed load. Any 
ests. of reservoir silting rates based on _ 
suspended-load measurements only, probably 
much too low unless amt. of bed load carried 
into river properly considered.—Ralph 
Noble. 


The Exchange of Dissolved Substances 
Between Mud and Water in Lakes. C. H. 
Mortimer. J. Ecol. 29: 280 ('41); 30: 147 
(42). Describes investigation of seasonal 
changes in hypolimnion and bottom mud of | 
lakes and mechanism controlling release of 
nutrient materials to water. Study made of 
compn. of water and phys. conditions at 
water-mud interface in Esthwaite Water. _ 
After thermal stratification developed, concn. _ 
of D.O. and oxidation-reduction (redox) po- 
tential in bottom sample fell, and alky., 
conductivity, color, turbidity and contents 
of iron, silica, phosphorus and ammonium 
increased; nitrates decreased and nitrites 
appeared. Overturn in Oct. resulted in im- | 
mediate rise in content of D.O. in lower layers 
of water and decrease in alky. and concns. _ 
of iron, silica, phosphorus and ammonium. 


l. 36 
not 4 
um. 
low 4 
ind. = 
fere 
ent 
tion 7 
ica- 4 
ler- 
bur. 
ave 
ow, 
to 
iter 
8.6 
ely q 
rial 
uc- 
ted 
ent 4 
oir 
4 
C. | 
4 
ct. 
tal 
ing 
‘iC. 
: 
ute q 
aC. 
ur- 
in 4 
tes 
: 
res : 


of nutrient 


veloc. 
observed at several Weather Bureau Stations 
under gradually changing conditions of expo- 
sure and height of anemometer to reasonably 
homogeneous set of observations at some one 
elevation. 
in making evapn. computation, familiarity 
_ with exposure of anemometer permits modi- 


Some weeks before content of nitrate in- 
creased. When lake covered with ice, similar 
charges observed though developing more 
slowly than in summer. Suggested that 
when concn. of D.O. fell to limiting value, 
colloidal ferric ppts. in surface of mud reduced 
and ferrous ions and adsorbed bases liberated. 
Removal of barrier formed by oxidized sur- 
face of mud led to relatively unimpeded ex- 
change of solutes between mud and water. 
After overturn, gradual fall in alky. may be 
attributed to selective adsorption of bases 
by reconstituted oxidized surface of mud. In 
lab. expts. mud-water systems examd. under 
aerobic and anaerobic conditions. In aerated 
tanks, layer of oxidized mud gradually in- 
creased in thickness; layer bounded by isovolt 
E,0.24V (redox potential at which D.O. dis- 
appears). Not very much variation in 
compn. of water or mud. In anaerobic tank 
layer of oxidized mud disappeared after 40 
days and redox potential of lower layers 
of water fell below £70.24V; changes in 
compn. of water similar to those observed in 
Esthwaite Water. Lowest redox potentials 
at which various oxidized compds. could be 
detected detd. Survey next extended to 
Windermere in which complete de-oxygena- 
tion of hypolimnion does not occur. Changes 
in concn. of solutes at overturn definite but 
slight compared with those observed in 
Esthwaite Water; content of D.O. not suffi- 
ciently depleted to allow adsorbent oxidized 
layer of mud to be destroyed. Effect of wind 
in inducing oscillatory movements of water 
sufficient to cause turbulence in hypolimnion 
discussed. If, as result of evolutionary or 
cultural changes in lake, conditions become 
such that surface layers of mud reduced, 
productivity of lake may be expected to in- 
crease suddenly, owing to increased liberation 
materials from mud. _ Bibliog- 
raphy appended.—W.P.R. 


Evaporation From Lakes and Reservoirs. 
F. Meyer. Minn. Resources Com. (June 
Largest element of uncertainty in 
meteorological data used appears in wind 
First necessary to reduce wind velocs. 


Knowing mean wind veloc. used 
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new wind veloc. into formula: 1 + 5 and 


correcting evapn. accordingly [W = wind 
veloc. in mph.]. In this evapn. study, Meyer 


W 
formula: E = C(Vw— Va) (1 + ==) used, 


in which: E = evapn. inin. depth; V. = max, 
vapor pressure in in. of mercury; Va = actual 
vapor pressure, in in. of merucy; and C = an 
empirical const. (or evapn. coef.) dependent 
upon time, size and character of body of 
water. Water temp. most signif. single factor 
in detg. evapn. loss. For every 18°F. in. 
crease in temp. elastic pressure of water vapor 
practically doubles. Evapn. varies with 
temp. at substantially same rate. Although 
not safe to generalize from few records, indica- 
tions are that, in South, particularly in arid 
Southwest, water temp. avgs. somewhat 
lower than air temp., whereas in North water 
temp., during open season, avgs. higher than 
air temp. Rapid radiation into dry atmos- 
phere at night and high heat loss through 
evapn. in arid regions may cause lower water 
temp. Correction to be applied to vapor 
pressure, for changes in height of thermom- 
eters above ground not same in Upper 
Mississippi Valley, for example, as in Lower 
Mississippi Valley. Lowest mean annual 
vapor pressure observed at any long-term 
Weather Bureau Station in U.S. 0.138” at 
Tonopah, Nev., altitude 6090’. Although 
energy required for evapn. of water supplied 
by solar radiation, appreciable lag between 
cause and effect. Some investigators believe 
that evapn. loss from lakes and reservoirs can 
readily be detd. directly from solar radiation 
by means of heat-balance equation. Author 
of opinion that from practical aspect of evapn. 
from lakes and reservoirs we are not much 
concerned with thin laminar layer imme- 
diately above water surface because almost 
invariably sufficient wind to cause turbulent 
mixing. Wind veloc. has substantial effect 
on evapn. loss through turbulent mixing of 
air. On the whole, highest wind movement 
shown in region of Great Plains. Closely 
related to wind factor is evapn. coef. Cooef. 
of 11 appropriate for computing evapn. from 
small lakes and reservoirs. Large local varia- 
tions in climatic factors affecting evapn. in 
West well illustrated by available Weather 
Bureau data for region around San Francisco. 
During past 3 yr. daily evapn., computed 
with Meyer formula, checked against ob- 
served water losses from Lake Minnetonka, 


Minn. Monthly and annual evapn. from 
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lakes and reservoirs in U.S. presented in form 
of maps, graphs and tables, for use in design, 
constr., operation and maint. of works for 


using water.—H. E. Babbitt. 


Construction and Management of Distant 
Water Supplies From Valley Dams. W. 
WIEDERHOLD. Gas-u. Wasser. (Ger.) 85: 345 
(42). Economic and financial aspects of a 
system of water supply from impounding 
reservoirs at distance discussed. Technical 
aspects of problem dealt with under following 
heads: hydraulics of supply of water over 
long distances; choice of route; calcns. relat- 
ing to pipeline from reservoir; pipes and ma- 
terials for their constr.; measuring app. of 
various kinds; reservoirs; qual. of water; 
safety measures and future developments. 
Qual. of water in system in Harz mts. de- 
scribed. Water filtered, rate of passage 
through filters being 4-5 mph. Bact. count 
yaries little and no Esch. coli found when 
samples of water incubated at 37° and 46°. 
Treatment of filtered water with chlorine and 
ammonia prevents any after-growth of bac- 
teria even in distant parts of distr. system. 
Temp. of water varies little, as it gradually 
acquires temp. of soil as it passes through 
200-km. pipeline from reservoir. Water 
treated with lime water until pH value ob- 
tained at which all CO, converted to bi- 
carbonate and part of bicarbonate formed 
changed to carbonate. This deg. of neutral- 
ization proved satisfactory, although 2° (Ger.) 
carbonate hardness, thought in gen. to be 
necessary, not attained. Effect of waters on 
different types of pipe discussed.—W.P.R 


The Action of Bentonite Clay in Stopping 
Leaks in Water Supply Reservoirs. ANON. 
Can. Engr.—Wtr. & Sew. 81: 2: 14 (Feb. ’43). 
Bentonite clay, natural hydrous silicate of 
alumina, usually contains 30-40% moisture. 
For commercial use, moisture reduced to 7% 
and clay then powd. or granulated. Inert, 
except for slight alky., contains only occa- 
sional traces of org. matter and can be dried 
and re-swelled, without limit, at temp. not 
exceeding 450°F. At full satn., vol. as much 
as 15 times dry bulk. This swelling property 
dets. effectiveness in stopping leaks. For 
treating earth dams and reservoirs, etc., ben- 
tonite usually employed in dry form, either 
by itself or mixed with soil or sand. In most 


cases, 4’ depth of mixt. contg. 10% bentonite, 
well packed, 
reduce seepage. 


sufficient to elim. or greatly 
Amt. required may be detd. 
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by observing effect of admixtures on percola- — 
tion of water through soil in question con- 
tained in pail with perforated bottom. Safety _ 
factor of 25-100% should be allowed. i 
quired amt. of bentonite may be incorporated _ 
in surface soil by discing, harrowing or raking, 
followed by rolling or tamping; or bentonite _ 
may be added to other soil to be used as sur- 
face dressing. Alternative method to treat | 
surface with bentonite and then with 3-4” 
layer of earth. When desired to treat reser- _ 
voir without draining, crushed bentonite 
sprinkled on surface of water. Sinks to bot-— 3 
tom forming gel, sealing leaky crevices. — 
Whole area may not need treatment. In 

lab., 1 Ib. will seal 3-4 sq.ft. permeable sand, _ 

but in practice 1 lb. per sq.ft. recommended. _ 
Bentonite also employed for sealing leaking _ 

gas mains.—R. E. Thompson. 


Influence of Bird Life Upon Reservoirs. 
Eric Harpy. Wtr. & Wtr. Eng. (Br.) 45: 
113 (Sept. ’42). At some reservoirs “cull 
scares” fitted up to fire blank cartridges at 
intervals to keep birds off water. No evi- 
dence, however, that birds ever contamd. any _ 
water supply. Most noticeable influence of 

bird life introduction of weed, most common of 
which water thyme distributed throughout 
country during past century by water birds. 
Often contended there is much in a 
between migrant bird life visiting sewage 
farms and visiting reservoirs. Wild duck less a 
likely to travel between these places. Distr. 

of many aquatic plants depends entirely on 
water fowl. Common water hen ae. 
changes abode and transports pond weed on 

feet. Thompson found 4500 seeds in British 
mallard, and Newstead another contg. 300 to | 
400 seeds of cleavers. Nesting pop. of avg. _ 
reservoir not big, owing to depth of water, but 
visiting pop. suprisingly numerous. Some . 
shallower reservoirs, holding water for canals, _ 
support numerous nesting pop. of great _ 
crested grebes, coot, wild duck, dab chicks, 
tufted duck, etc. Discussion. Ibid. 45:159 
(Oct. '42). GrorGE BAXTER: Exception 
must be taken to statement that bird flocks 
never contamd. any water supply. Activities _ 
of sea birds unfortunately not confined to 
bathing. Sea gulls responsible for much ob- _ 
jectionable poln. of public water supplies. _ 
Results obtained in investigation into effects _ 
of gull poln. on reservoir of approx. 80-mil.gal.— 
(Imp.) capac. showed that during summer 
Esch. coli not infrequently absent in 100 ml. 

in impounding reservoir, but in service reser- 
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voir almost invariably present in 5 ml. and, 
on occasions, in 1 ml. When 0.25 ¢. of gull 
excreta shot on reservoir added to 2000 ml. of 
sterile water, pos. reaction for Esch. coli ob- 
tained in 0.01 ml. On immersing gull from 
reservoir in 6000 ml. of sterile water, pos. 
reaction obtained in 0.01 ml. Gelatin cul- 
tures showed large no. of organisms were of 
liquefying type. Concluded that in 24 hr., 
500 gulls could contam. a 100-mil.gal. reser- 


Explosive Epidemic of Sonne Dysentery. 
C. A. GREEN & M.C. MacLeop. Br. Med. J. 
No. 4312: 259 (Aug. 28, '43). Find no re- 
corded instance of epidemic in which possible 
water-borne Shigella dysenteriae Sonne infec- 
tion subsequently supported by lab. evidence. 
In first week of outbreak, at least 200 cases; 
in first mo. 400 out of 10,000 pop. Milk or 
water common source suspected. Fortunate 
isolation of S. dysenteriae Sonne from water 
sample precluded sampling error possibility. 
Disturbingly, water sample satisfied usual 
purity stds. and showed 0.15 ppm. residual 
Cl. Experimentally found above organism 
survived chlorine-ammonia ratio of 2: 1. 
Accordingly, amt. increased to give 0.4 ppm. 
residual Cly. At same time chlorine-ammonia 
ratio increased to 4:1. Thereafter but few 
dysentery cases occurred, usually giving his- 
tory of contact with previous case. Apparent 
linkage of onset to milk found due to fact one 
dairyman rinsed steam-sterilized milk bottles 
with cold tap water. Fly-borne infection 
ruled out.—alph E. Noble. 


Non-Industrial Absorption of Lead From 
Drinking Water; Its Clinical Importance, 
Social-Political Danger and Prevention. W. 
KOLLATH. Muench. Med. Woch. (Ger.) 89: 
44: 927 (Oct. 30, 42). Lead poisoning only 
recognized as compensatable disease when 
some or all of classical symptoms—‘‘blue 
line,” palsy, colic, encephalopathy, etc.— 
present, but latent danger of non-indus. lead 
poisoning shown by epidemics of illness in 
which many cases remain unrecognized or 
wrongly diagnosed. Lead present in ash of 
human bones in amts. of 0.06—-0.25 mg. in 
3 g. of ash, usually regarded as ‘‘normal.” 
This derived chiefly from drinking water; 
early morning water in various German towns 
found to contain varying amts.—from 0.14 
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voir to extent of giving pos. reaction for Esch. 
coli in 8 ml. of water. In this particular case. 
gulls had only some 3 or 4 mi. to fly from 
outlets of city sewers. Author's Closure. 
Ibid. 45: 198 (Nov. ’42). In case of gulls and 
reservoirs, fact that no reservoir, to author's 
knowledge, prove to have been contamd. by 
gulls through natural course of events prob- 
ably due to other factors neutralizing possibilj- 
work.—H. E. Babbitt. 


to 1.6 mg./l. Injuries caused by repeated 
small doses of lead not easily recognizable 
but lead a reducing agent which _ injures 
cellular respiration and its effect on calcium 
and phosphorus metabolism important; cal- 
cium admin. may cause mobilization of lead 
deposits in bones and therefore increase amt, 
in circulation. Author considers that pre. 
disposition to lead poisoning may exist similar 
to ‘‘prerachitic’”’ state in rickets. Recogniz- 
able symptoms of lead poisoning only occur 
when lead in circulation has given rise to 
tissue injury. Injury of vessel walls—fatty 
degeneration and swelling of endothelium— 
causes narrowing of lumen and consequent 
rise of blood pressure. Further increased by 
disturbance of metabolism of smooth muscle 
by reducing action of lead. Injury of in- 
voluntary muscle of intestine causes spastic 
condition with obstinate constipation and 
lead colic in severe cases. In absence of 
classical symptoms of lead poisoning suspi- 
cious early signs include constipation, raised 
blood pressure, loss of sex fertility, punctate 
basophilia and increase in no. of basophil 
leucocytes. These exemplified in case de 
scribed of husband and wife occupying first 
floor of a villa where lead pipe 15 m. long led 
to kitchen. Husband’s early symptoms— 
constipation, intestinal spasm, lassitude and 
coldness in left side of abdomen diagnosed as 
“diverticulitis” and “‘mucous colitis.’’ After 
4 yr. he developed peroneal paralysis and 
punctate basophilia. Wife suffered from pain 
in left side and back and severe constipation; 
marriage was childless. Drinking water con- 
tained 5 mg./l. of lead. Author states that 
such “abortive” cases not rare, and that pres- 
ent danger of lead poisoning arises from in- 
creased lead intake from drinking water com- 
bined with increased susceptibility to lead 
poisoning inherent in modern civilization. 
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For prevention recommends that lead pipes 
for drinking water should be forbidden by 
law, with possible concession that last 10 cm. 
leading to tap may be made of lead.—B.H. 


Sulfanilamide Activity Against Escherichia 
coli Under Anaerobic Conditions. C. E. 
CurTON & Iso_pE E. LOEWINGER. Proc. 
Soc. Exptl. Biol. & Med. (Br.) 52: 225 (Mar. 
'43). Study shows that sulfanilamide inhibits 
respiration and growth of Esch. coli in syn- 
thetic medium with glucose as source of 
energy under either aerobic or anaerobic con- 
ditions and that p-aminobenzoic acid also 
exerts its anti-sulfanilamide activity under 
aerobic conditions. Growth and respiration 
inhibited somewhat to same extent as for 
Streptococcus pyogenes and Type | Diplococcus 
pneumonae. Sulfanilamide appears to inhibit 
respiration somewhere between original de- 
hydrogenase system and the final H-acceptor, 
possibly inhibiting H-carrier system. Not 
evident whether decreased rate of respiration 
due to growth inhibition or vice versa al- 
though Wyss reports respiration inhibited by 
sulfanilamide isomers not showing ‘“‘chemo- 
therapeutic” activity.—Ralph E. Noble. 


The Prevention of Schistosomiasis Under 
Campaigning Conditions, Especially the Pro- 
vision of Washing and Bathing Water Free 
From Cercariae. Johann-Friedrich Braune. 
Deutsch. Trop. Z. (Ger.) 46: 409 (’42); Trop. 
Diseases Bul. 40: 252 ('43). 2 following Cl 
prepns., both available in powd. or tablet 
form and stable and readily sol. in water, 
shown to be effective against cercariae in 
water: (I) Clorina, previously called Hydro- 
sept, chloramine prepn. (p-toluenesulfon- 
chloramide of Na), contg. 25% active Cl and 
(II) Caporit (Ca hypochlorite), contg. 70-75% 
active Cl. Both I and II tested in Hamburg 
tap water and in dirty water of Elbe against 
cercariae of Schistosoma mansoni obtained by 
exptl. infestation of Planorbis guadeloupensis 
in Hamburg Tropical Inst. Made little dif- 
ference whether tap water or Elbe water used, 
although cercariae died rather more quickly 
in chlorinated Elbe water. Stirring helps 
lethal action. All expts. done at 20-24°; at 
29-30°, nearer tropical temps., no significant 
difference in times required to kill cercariae 
noticed. Following work of Klepetars, acid 
added to hasten action of I. Citric and 
tartaric acids employed, since shown experi- 
mentally that in concns. used these acids did 
not damage cercariae. In practice, HCI or 
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other cheaper acids could be used. Results 
same with both citric and tartaric acids. I, 
in concn. of 1 g./10 1. Elbe or tap water, with 
addn. cf 1 g. citric or tartaric acid, killed all 
cercariae within 10 min. Same result fol- 
lowed when 0.5 g. I with 2 g. citric or tartaric 
acid used; for former better because uses less 
solid material and gives added safety of Cl 
content twice as high. If acid left out, sub- 
stantially longer time required (0.5 g. Tin 101. 
than required 125 min.). II has higher Cl 
content and works as well in weaker solns.; 
1 g. II freed 100-200 1. tap or Elbe water 
within 10 min. and 200-500 |. within 15 min. 
Action did not begin to fall off until sixth day. 
Requires no acid; thus more useful for larger 
quants. of water. Tablet of 0.1 g. enough for 
bucket or basin (capac. caled. as 10-12 and 
4-6 1., resp.). All expts. done in glass vessels 
and probably apply to basins, baths and other 
containers with solid walls, but collections of 
water in open not tested; in these vegetation, 
bacteria and org. matter would probably re- 
duce action of Cl. Neither I nor II in rela- 
tively strong solns. (1 g. I and 1 g. citric acid 
in 10 1. water or 1 g. II alone in 100 1.) could 
kill Bulinus contortus, intermediate host of 
S. haematobium, or an unidentified species of 
planorbis after 18 hr. Seitz filter layers in 
German Army knapsack filter cannot be pene- 
trated by cercariae. Dangers of infection 
when using filter or when cleaning it pointed 
out. Conen. of both I and II which will kill 
cercariae will also kill bacteria in drinking 
water.—C.A. 


Distribution of Health Services in the 
Structure of State Government. Chap. IX. 
Central State Services Affecting All Branches of 
Public Health Work. JosEPH W. MOUNTIN 
& EveLYN FLoox. U.S. Pub. Health Rpts. 
58: 249 (Feb. 12, 43). As part of text, au- 
thors discuss pub. health lab. services. State 
maintains pub. health labs. for 3 major pur- 
poses: (1) to make available, to physicians, 
hospitals and pub. health personnel, diagnos- 
tic facilities otherwise unavailable; (2) to prep. — 
certain biologicals to be distributed for pre- 
ventive or therapeutic purposes; and (3) to 
provide personnel acting in supervisory capac. 
re practices and procedures of private labs. 
To varying extents and under divergent cir- 
cumstances, provision of lab. service for diag- 
nosis of communicable and noncommunicable | 
diseases, for anal. of drinking water, milk 
foods and drugs, and for detg. presence and 
concn. of toxic substances in indus. establish-_ 
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ments recognized as responsibility of state 
govt. Important function of state health 
dept. labs. is bact. and chem. anal. of drinking 
water samples. Water lab. may be part of 
diagnostic lab. or operated separately by div. 
of san. eng. Water samples collected peri- 
odically from pub. supplies, but samples from 
private ones usually tested only upon request 
of local physician, pub. health worker or 
private citizen. More customary for state 
agency to charge fee for water anal. than for 
any other type of lab. service. In addn. to 
health dept. activity, several state universi- 
ties, either independently or co-operatively, 
with dept., also make drinking water anals. 
Health Education. Two major objec’ ves— 
training for professional personnel ad dis- 
semination of health information for general 
public. Sometimes state and local health 
depts. employ personnel without adequate 
specialized training. When such personnel 
otherwise basically satisfactory, most state 
health depts. arrange leave of absence and pay 
considerable portion of higher education costs 
in accredited schools. To large =xtent, federal 
grants-in-aid utilized. Training funds de- 
voted to tuition, stipends and for travel ex- 
penses of selected personnel. Proportion of 
applications from sanitation personnel rela- 
tively low compared with physicians and 
nurses. Possibly due in part to lack of appre- 
ciation by pub. health administrators of ad- 
vantages from training this class of personnel. 
Addnl. factor, however, fact that many sani- 
tarians, excluding engrs., deficient in educa- 
tional qualifications for work in graduate 
school of pub. health; hence training of in- 
formal type. Addnl. education provided for 
sanitation personnel, therefore, more apt to 
be given through in-service than academic 
training. Fewness of lab. technicians given 
post-graduate training ascribed to fact their 
basic instruction involves higher deg. of spe- 
cialization than broader fundamentals of 
nurses and physicians. Expenditures for Cen- 
tral Office Services Affecting All Branches of 
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Pub. Health Work. In part, noted that while 
few states accredited less than 20% to either 
lab. service or licensure, lab. activities received 
from 20-40% in half states, and more than 
40% in only 16.—Ralph E. Noble. 


Hyperion Beach Pollution Survey Reveals 
Dangerous Condition. ELMER BELT. West. 
ern City 18:11:28 (Nov. '42). Survey of 
poln. of Santa Monica Bay beaches by sewage 
from Los Angeles Hyperion plant in progress, 
Flowing through plant, 1 mil.cu.ft./hr., sewage 
filtered through large drum-screens then dis- 
charged through concrete submarine outfall 
approx. 5000’ off shore in 60’ water. Many 
yr. plant too small for peak load while 2 large 
leaks in outfall pipe at low-tide line 200’ of 
shore. Consequently, 20 mi. of Santa Monica 
Bay beaches subject to sewage poln. Politics 
and economics prevented proper action by Los 
Angeles before war added obstacle of vital 
materials procurement. Drum-screen open- 
ings, 73"’ diam. X 3” long, allow 88-92% 
solids to pass. Beach filth described. Sew- 
age often bypassed when frequent excess 
grease-flows plug screens or when heavy rains 
overload plant. Sewage grease and Esch. coli 
found on beach and in surf 8 mi. from outfall. 
Surf right over latter contains 100,000 to 
1,000,000 coliform organisms per ml.; 1} mi. 
out, 1000; 3 mi. out, 250. Due to south 
wind, surf 8 mi. north at N. Santa Monica 
contains 24 to 110 per ml. 5 mi. of beach and 
surf immediately adjacent to outfall con- 
stantly contain large amts. of sewage grease 
and more than 100 per ml. at all times. _Pres- 
ent survey obtained medical histories indicat- 
ing paratyphoid fever, acute diarrhea and 
possibly sore throat contracted from pold. 
surf. Contamd. surf water now being tested 
for intestinal pathogens. Some medical men 
believe such pold. surf may transmit polio- 
myelitis. Pathogenic intestinal protozoans 


and other parasites survive as cysts in sea 


water.—Ralph E. Noble. 


| 
Be 
= 
ab 
| 
; 
| 


ol. 3% 


t while 
either 
ceived 


e than 


eveals 
West- 
rey of 
ewage 
ogress, 
ewage 
dis- 
outfall 
Many 
large 
00’ off 
Tonica 
olitics 


UPPLEMENTARY Utilities Or- 

der U-—1-d, as amended December 
10, 1943 (issued March 29, 1943), has 
minor changes in language, made to 
bring this order into line with other 
Supplementary Orders. In addition 
the following changes of substance have 
been made: 

1. Limitations on the weights of ma- 
terial to be used in the construction of 
industrial and commercial extensions 
have been replaced by a statement of 
design standards in paragraph (a), so 
that, within the $500-$1500 ceiling on 
cost, now contained in paragraph (c), 
producers are not restricted as to quan- 
tity of material in building these ex- 
tensions. 

2. The substance of former Supple- 
mentary Order U-1l-b, revoked con- 
currently with the issuance of amended 
U-1-d, has been incorporated in para- 
graph (b) (2), so far as it is applicable 
to the construction of extensions re- 
lated to specifically authorized domestic 
remodeling jobs. As a result, a do- 
mestic consumer who has applied for 
and received authority to do remodel- 


ing may not obtain electric or gas serv- 
ice if that would entail the construction 
of a new gas or electric line which 
would duplicate an adequate cooking 
arrangement already in the house. 
This provision is, of course, not rele- 
vant to wholly new construction since 
in that case the dwelling being pro- 
posed for an extension will not be al- 
ready equipped with a cooking range. 

3. Reference is made specifically to 
Form WPB-3348 rather than to a let- 
ter, in the provision of paragraph (c) 
requiring a utility statement that exten- 
sions can be built within U-—1—d limits. 
As you know, this statement is used by 
the Housing Agencies and War Pro- 
duction Board in determining whether 
authority for the consumer’s building 
construction should be granted. 

4. Two provisions regarding com- 
petitive construction which have be- 
come standard in supplementary orders 
have been added as paragraphs (c) 
(3) and (c) (4). 

5. A reference to the natural and 
manufactured gas limitation orders, 
U-7 and L-174, has been incorporated 


as paragraph (d). 


Wi 
War Production Board—Office of War Utilities pang et 
3 
{dministrative Letters to All Utilities—J. A. Krug, Director 
> 
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UPPLEMENTARY UTILITIES ORDER U-l-d AS AMENDED 


DECEMBER 10, 


Section 4500.5. Supplementary 
Utilities Order U-1-d is_ hereby 
amended to read as follows: 

§ 4500.5 Supplementary Utilities 
Order U-1-d. Notwithstanding the 


provisions of paragraph (h) (1) of 
Utilities Order U-1, extensions of elec- 
tric, water, gas, and central steam heat- 
ing facilities may be made or connected 
by producers to serve premises, the 
construction or remodeling of which is 
authorized under Conservation Order 
L-41 by the issuance of a specific di- 
rection, order, certificate, or other au- 
thorization for construction, when all 
of the following conditions are satisfied : 

(a) Industrial or commercial con- 


sumers. The extension is designed to 


use the smallest sizes and quantities of 


equipment, conductor, and pipe re- 
- quired to furnish service at minimum 
standards. 
(b) Domestic consumers. (1) The 
extension, including any part built by 
or for the consumer, can be _ built 
within the limits established by the 
~ Housing Utilities Standards issued by 
the War Production Board. 
(2) In the case of gas or electric 
— facilities primarily to serve cooking ap- 
_ pliances, (i) the dwelling proposed for 


connection is not equipped with a 
range of any kind; and (11) complete 
facilities to a cooking range location 
are not installed for serving either a 


1943 


gas range or an electric range, except 
that extensions to serve a gas or elec. 
tric range which the consumer has used 
in a dwelling which he previously o¢- 
cupied may be made even though fa- 
cilities for serving another type of 
range are already installed. 

(c) All consumers. (1) The total 
cost of material for each extension, ex- 
clusive of any part built by or for the 
consumer, does not exceed $1500 in the 
case of underground construction or 
$500 in the case of other construction, 
No job or project may be subdivided 
to come within these limits. 

(2) No other producer can render 
the same service with lesser amounts 
of critical material. 

(3) The extension does not dupli- 
cate an adequate service already in- 
stalled or constitute a standby service. 

(4) The producer has completed 
Form WPB-3348 for filing with the 
builder’s application under L—-41. 

(d) Other orders. This order does 
not constitute a release, in the case of 
gas producers or consumers, from the 
restrictions of Utilities Order U-7 or 
Limitation Order L-174. 

Issued this 10th day of December 
1943. 

Wark Propuction Boarp, 
a By J. JosepH WHELAN, 
Re pcording 
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Supplementary Utilities Order U- 


|-f, was amended December 10, 1943. 
The following changes of substance 
have been made: 


1. The provision of former para- 
graph (b) (2) which prevented the 
construction of gas and electric exten- 
sions to domestic consumers except in 
the localities listed in Schedule A, has 
been removed from the order. Sched- 
ule A has also been deleted. There is 
now no geographical restriction on the 
permission granted in U-I-t. 

The substance of former Supple- 
mentary Order U-1-b, revoked concur- 
rently with the issuance of amended 
U-1-d, has been incorporated in para- 
graph (b) (2). Asa result, an exten- 
sion of gas or electric service may not 
be made under U-1-f if an adequate 


SUPPLEMENTARY UTILITIES ORDER U-1-f AMENDED 
DECEMBER 10, 1943 


§ 4500.7 Supplementary Utilities 
Order U-1-f—(a) Definitions. For 
the purposes of this supplementary or- 
der : 


(1) “Domestic consumer” means a 
prospective consumer who is request- 
ing an extension of service to a build- 
ing used exclusively for dwelling pur- 
poses. 

(2) “Industrial consumer” means a 
prospective consumer who is request- 
ing an extension of service to a build- 
ing used in whole or in part for the 
manufacture, processing or assembly of 
products or materials. 


(3) “Commercial consumer” means 


UTILITIES ORDER AND U-I-f 


idministrative Letter to All Utilities—J. A. Krug 
SUPPLEMENTARY UTILITIES ORDER U-i-f AMENDED 


tion Board to authorize such construc- 


, Director 


cooking arrangement has already been 
made in the building to be served. 

3. The class of industrial and com- 
mercial consumers who may be served 
under U-1-f has been enlarged by the 
addition to paragraph (b) (3) of cer- a 
tain other industries. 

4. A reference to the natural and 
manufactured gas limitation orders, — 
U-7 and L-174, has been incorporated _ 
as paragraph (c). : 

5. Extensive revisions of Schedule . 
(formerly Schedule B) are designed 
to simplify the Utilities Construction — i 
Standards, to encourage the use in 
construction authorized by the order of | 
sizes and types of wire now idle in ex- — 
cess inventories, and to reflect changes — 7 
in the supply of pipe. Please review 7 
Schedule I carefully since there are — 
numerous and detailed changes made — 
in this revision. 


a prospective consumer not classified in A 
this order as “domestic” or industrial.” 
(b) Permission to build certain ex-— 
tensions. Notwithstanding the pro-- 
visions of paragraph (h) (1) of Utili- h 
ties Order U-1, extensions of electric, | 
water, gas, and central steam heating — 
facilities may be made or connected by 
producers when all of the following _ 
conditions are satisfied : 


(1) Where construction or remodel- | 
ing by the consumer is involved, no 
specific direction, order, certificate or 
other authorization for construction 
has been issued by the War Produc- 
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tion or remodeling. If such authoriza- 
tion has been issued, the construction 
of utility facilities is governed by Sup- 
plementary Utilities Orders or 

(2) In the case of gas or electric fa- 
cilities primarily to serve cooking ap- 
_ pliances, (i) the dwelling proposed for 
connection is not equipped with a 
range of any kind, and (11) complete 
facilities to a cooking range location 
are not installed for serving either a 
gas range or an electric range, except 
_ that extensions to serve a gas or elec- 
tric range which the consumer has 


cilities for serving another type of 
range are already installed. 


- industrial or commercial consumers, 
the consumer (i) is engaged in the 
~ manufacture of a product or in the con- 

duct of a business or activity listed in 
I or II of CMP Regulation 
% as amended; or (ii) is an electric, 
water, gas, steam heat, telephone or 
telegraph utility; or (iii) is engaged in 
the petroleum industry, except in re- 
tail marketing, as those terms are de- 

fined in Preference Rating Order P- 
~98-b; or (iv) is engaged in the busi- 

ness of mining, or of burning refrac- 

- tories, and has been assigned a serial 
number under Preference Rating Or- 
der P-56; or (v) is engaged in the 

business of radio communication or 

_ radio broadcasting ; or (v1) is a school, 
church, or hospital. 
| (4) Extensions can be built within 

the limits of the Utilities Construction 

Standards, shown in Schedule I of this 

order, including any part built by or 

the consumer. 

(5) ‘The total cost of material for 

each extension, exclusive of any part 


| built by or for the consumer, does not 


(3) In the case of facilities to serve — 
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exceed $1500 in the case of under- 
ground construction, or $500 in the 
case of other construction. No job or 
project may be subdivided to come 
within these limits. 

(6) No other producer can render 
the same service with lesser amounts 
of critical material. 

(7) The extension does not dupli- 
cate an adequate service already in- 
stalled or constitute a stand-by service, 

(c) This order does not constitute 
a release, in the case of gas producers 
or consumers, from the restrictions of 
Utilities Order U-7 or Limitation Or- 
der L-174. 

Issued this 10th day of December 
1943. 


War Propuction Boarp, 


By J. JosepH WEHLAN, 
Recording Secretary. 


Notre: Schedule A deleted: former 
Schedule B_ redesignated Schedule | 
and amended Dec. 10, 1943. 


ScHEDULE I—UTILITIES CONSTRUC- 
TION STANDARDS 


The material used in extensions per- 
mitted by Supplementary Utilities Or- 
der U-1-f must conform to the limita- 
tions set out in this Schedule I and 
must not exceed, in dollar value, the 
limits of paragraph (b) (5). 


A. PERMITTED TYPES OF CONDUCTOR 
AND PIPE 

I. Domestic extensions. a. Electric 
conductor for primary, secondary, and 
service drop: 

(1) Any type or size of conductor 
having conductivity equal to or less 
than that of No. 6 AWG copper, or 

(2) Any type or size of conductor 
which can be obtained from the excess 
inventory of any producer. 
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(b) Pipe: 

(1) For mains over 4” in diameter 
(i) cast iron or non-metallic pipe or 
(ii) steel pipe in cases where installa- 
tion conditions, high working pres- 
sures, or danger of breakage or leak- 
age make the use of a substitute mate- 
rial impracticable or dangerous. 

(2) For mains 4” in diameter and 
smaller and all service connections, any 
type of pipe. 

II. Commercial and 
tensions. No limitation, 
shown below in B, II. 


industrial ex- 
except as 


B. PERMITTED QUANTITIES OF CON- 
DUCTOR AND METALLIC PIPE 


I. Domestic extensions. a. For elec- 
tric service, not more than 1,000 con- 
ductor feet, including primary, secon- 
dary, and service drop. 

b. For gas or central steam heating 
service, not more than (1) 400 pounds 
of steel pipe or 1800 pounds of cast 
iron pipe, or (2) a combination involv- 
ing not more than 400 pounds of steel 
pipe and not more than 1800 pounds of 
cast iron pipe, this quantity of cast 
iron pipe to be diminished by twice the 
weight of steel pipe used. 

c. For water extensions, not more 
than (1) 400 pounds of steel pipe or 
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1800 pounds of cast iron pipe or 1,000 
pounds of lead or lead alloy pipe, or — 
(2) one of the following combinations: _ 

(1) 400 pounds of steel pipe and not — 
more than 1800 pounds of cast iron — 
pipe, this quantity of cast iron pipe to | 
be diminished by twice the weight of 
steel pipe used. In addition, a lead _ 
goose-neck is permitted. 

(2) 1,000 pounds of lead or aa : 
alloy pipe and not more than 1800 7 
pounds of cast iron pipe, this quantity x 
of cast iron pipe to be diminished by 
the weight of any lead or lead alloy — 
pipe used. 

(3) 400 pounds ‘of steel pipe ni 
not more than 1,000 pounds of lead or — 
lead alloy pipe, this quantity of lead or > 
lead alloy pipe to be diminished by | 
twice the weight of steel pipe used. 

II. Commercial and industrial ex- 
tensions. The smallest sizes and quan- - 
tities of equipment, conductor and pipe 5 
required to furnish service at minimum 
standards. 


C. PERMITTED QUANTITIES OF NON- 
METALLIC PIPE 


Non-metallic pipe of a length not 
greater than that length which would 
be installed if cast iron pipe were used 
as permitted in B above. 
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Important Supplemental Occupational Deferment Ruling 


ATIONAL Headquarters of the 


Selective System on January 5, 
1944 announced that in the future 
Army, Navy, or other Government 
agency representatives in industries 
and plants may be asked, where pro- 
duction urgency requires, to make joint 
certification with employers as to the 
necessity of workers in such plants for 
whom deferments are sought. 

The certification plan and procedures 
will be extended to industries and es- 
tablishments where production urgency 
exists, however, only when the Direc- 
tor of Selective Service determines that 
such plans and procedures are required 
and the Army, Navy, or other Govern- 
ment agency concurs, Selective Service 
emphasized. 

Similar procedures have been in ef- 
fect in West Coast aircraft and parts 
plants since November 6 and _ today 
were authorized for approximately 15 
plane and parts plants outside the 
California-Washington-Oregon area. 

The plan and procedures provide for : 


1. Certification by Army, Navy, or 
other Government agency representa- 
tives as well as by the employer that an 
individual registrant is necessary to 
production and should be deferred. 

2. Certification by Army, Navy, or 
other Government agency representa- 
tives as well as by the employer that 
replacement schedules and the defer- 
ments requested in accordance there- 
with are required to meet production 


goals. 


While the plan does not affect the 
authority and the responsibility of the 
local board in the classification of regis- 
trants concerned, certification by the 
Army, Navy, or other Government 
agency representative gives the local 
board additional information of the 
registrant’s necessity, Selective Service 
said. Similarly, certification by an 
Army, Navy, or other Government 
agency representative gives helpful in- 
formation to State Directors of Selec- 
tive Service when they are considering 
acceptability of replacement schedules 
for the plants concerned. 

The certification by an Army, Navy, 
or other Government agency repre- 
sentative is filed as a supplement to the 
Selective Service Request for Occupa- 
tional Deferment (Form 42—A) in the 
case of an individual registrant and 
does not relieve the employer of the 
responsibility of filing a Form 42-A 
when requesting deferment of an em- 
ployee. 

[Plans are in development whic 
will permit the Office of War Utilities 
to act as the “Government Agency,” 
referred to above, in the case of essen- 
tial employees in utility plants. The 
Water Division will relate itself to the 
cases of water works men, etc. The 
procedure has not as yet been formally 
outlined. When it has, advice will be 
conveyed to all A.W.W.A. members. 


Harry E. Jordan.| 
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Ci ME of the people who have stud- 

ied the Water Conservation docu- 
ment released by the Association last 
Fall, have indicated they felt we had 
over-emphasized the possibility of re- 
duction of waste in the water mains 
and water services. 

From Long Beach, Calif., comes a 
record of efficient control of the water 
distribution system, which is so valu- 
able it must be brought to the atten- 
tion of the Association membership. 
The following, from a letter written by 
Mr. Walter M. Brown, Engineer 
Water Department, Long Beach, tells 
a story of water conservation of which 
any water works can be proud: 

“The following is a fifteen year 
table of unaccounted for water, in 
percentages : 


Water in Calif. 


have only 600 flat rate services out ae 
a total of 40,800, and these will be 
metered as soon as meters can be ob- | 
tained. 
“I used to question the accuracy of _ 
the mainline meters, believing that, i 
the light of our small percentages of 
water unaccounted for, they must be 
under-registering. However, at inter- 
vals of three to four years, we have 
the efficiencies of our well pumps tested 
under operating conditions, and almost 
invariably these tests prove the meters 
to be doing accurate work. When 
there is a material variance, it is just 
as apt to be in one direction as in the 
other. Consequently I decided, years 
ago, that we could not account for our 
low losses on the theory of under-reg- 5 


Yr. % ¥e. % Yr. % 
1928-29 6.7 1933-34 5.8 1938-39 4.2 
1929-30 6.5 1934-35 6.4 1939-40 3.2 
1930-31 5.5 1935-36 5.5 1940-41 42 
1931-32 5.3 1936-37 5.1 1941-42 4.1 
1932-33 5.7 1937-38 3.3 1942-43 3.7 


“The arithmetical average for the 
fifteen years is about 4.7 per cent. 

“All of our wells are equipped with 
(Sparling saddle-type) main line me- 
ters on the discharge lines; and our 
use of water imported by the Metro- 
politan Water District of Southern 
California is metered both by the Dis- 
trict and by ourselves. Until a few 
months ago, when meter deliveries be- 
gan to slow up, our consumers were 
100 per c cent, | metered. Even now, we 


ictrati age 
istration of our pumpage. 

“Our collection, transmission, and 
distribution system is first class. The 


low pressure collection system is 42 
per cent cast iron and 58 per cent con- 
crete. Our transmission system is 100 
per cent cast iron. 
system is 90.5 per cent cast iron, 4.7 
per cent cement-asbestos and 4.8 per 
cent standard screw and other types of 
steel. And nearly 90 per cent of the 
steel is in the form of temporary 2 in. 
S.S. mains. Consequently, the system 


itself is about as leak-proof as you 
will find anywhere, especially when you 
consider our equable climate and lack 
of freezing weather. 

“Unaccounted for water includes 
or used 1 


water lost 


Our distribution 
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ways: (1) Evaporation; (2) Main and 
Service Breaks; Other Leakage; (3) 
Fire Protection; (4) Flushing Mains 
and Hydrants; (5) Unauthorized Use; 
(6) A portion of the use of water by 
our own department; (7) Flat rate 
service use. Taking these up in order: 

1. All the collection and distribu- 
tion reservoirs are covered, and our 
climate is generally on the humid side ; 
consequently evaporation losses are 
slight. 

2. The soil conditions are such that, 
even in paved streets, leaks, even those 
relatively small, show quickly at the 
surface and are promptly detected and 
repaired. 

3. The city has been very fortunate 
in the matter of fires. Our fire losses 
rank among the lowest in the nation, 
and are reflected in a small consump- 
tion of water for fire-fighting purposes. 

4. While the department programs 

more or less systematic flushing of 
mains every year, especially dead end 
lines, the water required for this pur- 
_ pose is apparently not a very large 
- amount, as most cities go. 
5. Unauthorized use is kept at a 
minimum by the vigilance of meter 
_ readers and an occasional inspection of 
suspected areas. 


6. The department has aimed at 
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metering its own use of water, but ce 
tain uses are still unmetered. The 
include such items as water used ig 
settling construction ditches, washing 
down reservoir walls, chlorinating new 
mains, etc. 

7. Flat rate services are not tolerated 
when meters are available. 

“Since Pearl Harbor we 
equipped a number of cars and truck 
with two-way short wave radios an 
have two emergency trucks so equipped 
and also equipped with mechanical 
valve closers by which we can clos 
our largest gates (30 in.) in six t 
ten minutes, instead of the hour and 
more previously required to close them 
by hand. This equipment has cut 
down the losses from large main 
breaks, and if it were not for the tem- 
porary building up of unmetered serv 
ices due to wartime restrictions, ou 
total losses should show a further de- 
cline. 

“We have sometimes thought that 
our system was unique in its small 
water losses. But upon commenting 
in this vein to Ray Sparling, of the 
Sparling Meter Co., sometime ago, he 
told us that there were a number of 
utilities in Southern California which 
could show maximum losses of 5 per 
cent or thereabouts.” 


Have you ordered your copy of “Water Conservation” : 


Willing Water Says— 


? This is a book 


prepared at the request of the Government to aid water works men in programs 


The advertisement opposite is one of a number avail- 
Address inquiries to 


to assist the war effort. 

able in various size mats for use in your local newspapers. 
- American Water Works Association headquarters. 
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